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ADVERTISEMENT. 

The  scientific  publications  of  the  National  Museum  consist  of  two 
series— Proceedings  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original  papers 
based  on  the  collections  of  the  National  Museum,  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  and  geology  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  lim- 
ited groupa  A  volume  is  issued  annually  or  oftener  for  distribution 
to  libraries  and  scientific  establishments,  and,  in  view  of  the  impor- 
tance of  the  more  prompt  dissemination  of  new  facts,  a  limited  edi- 
tion of  each  paper  is  printed  in  pamphlet  form  in  advance.  The 
dates  at  which  these  separate  papers  are  published  are  recorded  in  the 
table  of  contents  of  the  volume. 

The  present  volume  is  the  fifty-second  of  this  series. 

The  Bulletin,  publication  of  which  was  begun  in  1875,  is  a  series 
of  more  elaborate  papers,  issued  separately,  and,  like  the  Proceedings, 
based  chiefly  on  the  collections  of  ^e  National  Museum. 

A  quarto  form  of  the  Bulletin,  known  as  the  ^^  Special  Bulletin,^' 
has  been  adopted  in  a  few  instances  in  which  a  larger  page  was 
deemed  indispensable. 

Since  1902  the  volumes  of  the  series  known  as  ^^  Contributions  from 
the  National  Herbarium,^'  and  containing  papers  relating  to  the 
botanical  collections  of  the  Museum,  have  been  published  as  Bulletins. 

BiCHABD  RaTHBUN, 

Assistant  Secretary^  Smithsonian  Institution^ 

in  charge  of  the  United  States  National  Museum. 
June  20, 1917. 
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Babibch,  Paui«.  DescriptioiiB  of  new  Wert  Americtii 
marine  moUusks  and  notes  on  previously  described  forms. 
No.  2198.    May  29, 191T* 637-661 

New  species:  PyramideUa  (PJutroideUa)  magdaleneniU,  Tmt* 
boniUa  {SirioturbonUla)  canadensis,  T.  (8).  monteeuma, 
T.  (£f.)  barJOeyensis,  T,  {B.)  santamariana,  T,  (8,)  dare* 
dona,  T.  {8.)  redondeoensis,  T.  {8.)  schmitti,  T,  (Pprgolam- 
pros)  hannibali,  ,T.  (P.)  franciscana,  T.  {P.)  hemphilH,  T. 
(P.)  pugetensis,  T,  (P.)  tremperi,  7.  {PyrgisctUus)  guiUeni, 
T.  {Pyrgiscus)  dora,  T.  (P.)  ina,  T.  (P.)  Uia,  T.  (P.) 
eva,  T.  (P.)  almeiasensis,  T.  (P.)  barMamensis,  T.  (P.) 
lamna,  T,  (P.)  $naria/na,  T.  (P.)  lazaroensis,  T.  (P.) 
eortezi,  T.  (P.)  ieoaloo,  T.  (P.)  oorsoen^is,  T.  (P.)  baegerH^ 
T.  (P.)  Moo,  T.  (P.)  cabrmai,  T.  (CkigMna)  urd^nek^ 
T.  {MofimUa)  sebastiani,  T.  {Uvariea)  juarU,  T.  {Mormmla) 
viscainoi,  Odastamia  (ChrysaUida)  taravali,  O.  (C.)  son 
tmnarimsis,  O.  (Bvaiea)  valenA,  O.  (B.)  franoisoana,  O. 
iE.)  iviUeiti,  O.  {E.)  pleioregima,  O.  (E.)  arfardensis,  O. 
(Odostomia)  x>rcuiti,  Cerithiopsis  {CerUhiopsU)  charlotten" 
sis,  C.  (C.)  grippi,  C.  (O.)  bakeri,  C.  {€.)  Helena,  Bittiwtn 
bartolcmensis,  B.  chaUisae,  B,  santatnariensis,  B.  san- 
fuanensis^  B.  serra,  Alvania  bartolomemis.  A,  kyskaensis, 
A,  dinora. 

N«w  name:  Odastamia  (Evalea)  andersank 

CocKBRBM^  T.  D.  A.  New  Tertiary  insecta  No.  2181.  Feb- 
ruary 28, 1917^ 878^884 

New  genera:  AoreotriohUes,  Mesamyites,  UrartaHs,  Proioso^ 
nis,  Taeniurites. 

New  species:  Riphidia  brodiei,  Mongoma  cruoifereUa,  Tipula 
gardneri,  Bibia  gureniensis,  B.  oUgocenus,  Pleola  winchesteri, 
P.  e^planata,  Acreatrichites  scapulicamis,  Mesomyites  oon- 
oinnus,  Rhamphomyia  hypolitha,  Urarialis  oaudatus,  MeUmia 
atavina,  Protosoinis  perpofvus,  Anthomyia  persepuUa,  Aeolo- 
ihrips  brodiei,  8isyraf  disrupta,  Taeniurites  fortis,  Heriades 
prisons. 
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•Dall,  WnjJAM  Heaubt.  Diagnoses  of  new  species  of  ma- 
rine bivalve  mollusks  from  the  northwest  coast  of  Amer- 
ica in  the  collection  of  the  United  States  National  Museum. 
No.  2183.    December  27, 1916^ 393-417 
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gompTuHdea,  L,  flasocma,  L,  phenawia,  L.  Mpargana,  Toldia 
oleacina,  T.  $ecunda,  T.  herinffiana,  7.  orcia,  7.  aaneHa,  7. 
cedneUOi  7.  oapsa^  MaUetia  {Minormalletia)  talama,  M. 
{NeUo)  flora,  Tindaria  caUfomica,  T.  brutmea,  T,  martiniana, 
T,  ritierif  T.  dicofania,  T,  cervola,  Olycmeris  corieziana,  O, 
miffueliana,  LimopHs  skenia,  L.  akutcmica,  Pteria  viridizona, 
YuUella  padflca,  PseudamuBiuin  iwxmgruum,  P.  histriatum 
lAmatula  attenuata.  Modiolus  (tpolitus  vol.)  paUidulus,  Da- 
erydium  padflcum,  Musculus  olivaccua,  Crenella  rotundata, 
Dermatomya  huttoni,  D.  beringiana,  D.  leonina,  Cetoconcha 
malespinae,  Myonera  tiUainookenaU,  Cuspidaria  apodema^ 
Cardiomya  balboae,  Calyptogena  eUmgata,  Miodontiscus 
meridUmaZis,  MUneria  keUeyi,  ThytiHra  cygn/us,  T.  tricari- 
nata,  Erycina  catalinae,  E.  coronata,  E,  bakeri,  E.  balliana, 
E,  chacei,  E,  santarotae,  AniBodontat  pelludda,  Rochefortia 
ferruginoaaf  R,  beringensiSf  R,  grebfUtz$kii,  R.  golUchi, 
Pseudopythina  myaciformis,  Trigoniocardia  oudoxia,  Proio- 
cardia  puziana,  CardUim  duldnea,  Paephidia  brutmea.  Ma- 
coma  quadrana,  M.  truncaria,  ErvUia  calif omica,  Sphenia 
truncttlus,  8.  pholadidea,  Corbula  poroeUla,  C.  kelieyi,  Pano- 
mya  beringiana,  Saxicavella  pacifica. 

New  varieties:  Beptiper  bifurcatus,  var,  oTfaoUtua,  Miuculua 
mger,  var.  obesus,  M,  n,  var.  protractus,  Protothaca 
staminea,  var.  apaHosa,  Macoma  brota^  var.  Upara,  Panotnya 
artica^  var.  turgida. 

New  name:  Macoma  brota. 

Eastman,  Charles  R.  Fossil  fishes  in  the  collection  of  the 
United  States  National  Museum.  No.  2177.  February 
24,  1917* 235-304 
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rhieodua   grandia,   Harpaoanthua   procumbena,    Oracanthua 

triangularia,  Lepidotua  i€alcotti,  Ifotagogua  minutua.  Para- 

fundiUua  nevadenaia,  Amdurua  primaevua,  Priacacara  dar- 

tonae. 

(^ 
•^Fisher,  TfUiiTER  K.    Trophodiscus,  a  new  sea  star  from 

Kamchatka.    No.  2180.    March  7,  1917*— 367-371 

New  genus:  Trophodiacua. 

New  iqiecies:  Trophodiacua  aUnua. 

Fox,  Hbnst.  Field  notes  on  Virginia  orthoptera.  No. 
2176.    March  16,  1917^ 199-284 
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phus  dofmeri. 
New  varieties :  AgrUm   aeguabUe   califonucumy    Ophioffompua 
morriioni  nevademU,  O,  wxMenUs  calif omicus. 

liTON,  Marcus  Ward,  Jr.  Mammals  collected  by  Dr.  W.  L. 
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rentU  lasiae,  R,  «.  babi,  R.  lingensiM  bamwuSf  R.  I,  antucus, 
R,  l.  mabtUus^  R.  L  phiacuSj  R,  fremen$  manMdlarU,  A.  /. 
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cyanesccHMy  Miorotar9U9  atrioepa  abbeiti,  Malaoooimcla  abbotH 
baweanaf  Oracuia  jai>en$i$  baweana^  Anthrepie$  maiaomuiB 
baweanuB, 
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crabs.    No.  2182.    February  28,  1917 » 885-«91 

New  snperf amily :  Dakoticancroideae. 
New  family:  Dakoticancridae. 
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New   species:    Dakoticancer   overana,    Homolopsis    punctata, 
Campyloatoma  pierrense, 

SMrTH,  Frank.  North  American  earthworms  of  the  family 
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habiting the  San  Francisco  Peninsula.  No.  2179.  March 
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Wings  of  Stictia  Carolina  FahrMus, — ^Velns :  1,  costal ;  2,  basal ;  8,  dls- 
coidal;  4,  subcostal;  5,  median;  6,  snbmedlan;  7,  submedlan  cross= 
transverse  median  of  Cresson;  8,  radial;  9,  third  cubital  cross;  10, 
second  cubital  cross ;  11,  first  ^cubital  cross ;  12,  cubitus ;  13,  first 
discoidal  cross=flrst  recurrent  of  Cresson ;  14,  second  dlscoldal  cro8S= 
second  recurrent  of  Cresson.  Cells:  A,  costal;  B,  radial;  C,  first 
cubital;  D,. second  cubital;  E,  third  cubital;  F,  median;  G,  submedlan; 
H,  second  submedlan=second  discoidal  of  Cresson;  I,  first  discoidal; 
J,  second  dlscoldal = third  discoidal  of  Cresson ;  K,  anal ;  L,  basal  lobe ; 
M,  basal  sinus;  N,  anal  sinus;  R,  retinaculum 4 

Figs.  1-6.— Wings  of  1,  Steniolia  duplicata;  2,  Stictia  Carolina;  3,  Sticti- 
ella  villoaa;  4,  Bicyrtes  ventraUa;  5,  Bemhix  similana;  6,  Microhemhew 
monodonta 144 

Figs.  7-44, — ^Blghth  sternlte  of  7,  Steniolia  nigripes,  ventral  view ;  8,  S, 
duplicata^  ventral  view;  9,  8,  albicantia,  ventral  view;  10,  8.  obliqua, 
ventral  view ;  11,  8.  HbiaUa,  ventral  view ;  12,  8.  nigripes,  lateral  view ; 
13,  8,  dupUoatOf  lateral  view;  14,  8.  albicantia^  lateral  view;  15,  8, 
ohliqua,  lateral  view;  16,  8,  tibialis,  lateral  view;  Genital  stipites  of 
17-19,  8t€wloUa  nigripes;  20-22,  8.  duplicata;  23-25,  8.  albicantia;  26- 
28,  8.  obUqua;  29-^,  8.  tibialis;  Tibia  and  metatarsus  of  31,  Steniolia 
obliqua,  male;  32,  8.  tibiaUs,  male;  33,  8.  tibialis,  female;  84,  Seventh 
tergite,  Stictia  signata,  male ;  35,  Lateral  spine,  seventh  terglte,  8.  sig^ 
nata,  male ;  86,  Seventh  tergite,  8,  Carolina,  male ;  37,  Lateral  spine,  sev- 
enth tergite,  8.  Carolina,  male;  Genital  stipites,  88-^,  8.  signata;  40- 
41,  8.  Carolina;  42,  Middle  femora,  8.  Carolina,  male ;  Antenna,  43,  8. 
signata,  male ;  44,  8.  Carolina,  male 145 

Figs.  45-85.— <^^enltal  stipites  of  45-46,  StictieUa  picHfrons;  47-48,  8.  for- 
mosa;  49-50,  8,  tnelanostema;  51-52,  8,  serrata;  53,  8.  plana;  54^-55,  8, 
tuberoulata;  56,  8.  cdUista;  57-58,  8.  bituberculata;  59-60,  8.  emar- 
ginata;  61-62,  8.  pulcheUa;  63-64,  8.  speciosa;  65-66,  8.  melampous; 
67-^,  8.  viUosa;  69-70,  8.  tewuicomis;  71-72,  8.  megacera;  73-74,  8. 
ewigua;  75,  8.  puUa;  76-77,  8.  femorata;  78-79,  8,  divergens;  80,  Api- 
cal segments,  antenna  of  8,  pictifrons,  male ;  81,  Antenna  of  8.  formosa, 
male;  82,  £f.  tnelanostema,  male;  83,  8,  serrata,  male;  84,  8.  plana, 
male;  85,  8.  ouUista,  male 146 

Figs.  86-110.— Antenna  of  86,  StictieUa  bituberculata,  male ;  87,  8.  emar- 
ginata,  male;  88,  8.  pulcheUa,  male;  89,  8.  speciosa,  male;  90,  8.  tenuir 
oomis,  male;  91,  8,  mergacera,  male,  basal  part;  92,  8,  exigua,  male; 
93,  8.  pulla,  male;  94,  8.  femorata,  male;  95,  8,  divergens,  male;  96, 
Middle  tibia  and  metatarsus  of  8.  pictifrons,  male;  97,  8,  formosa, 
male;  98,  Last  segment,  left  anterior  tarsus  of  8.  formosa,  male;  99» 
Middle  tibia  and  metatarsus  of  8,  melanostema,  male ;  100,  8.  serrata, 
male ;  101,  8,  tuberculata,  male ;  102,  Last  segment  right  anterior  tarsus 
of  8.  tuberculata,  male ;  103,  Middle  tibia  and  metatarsus  of  8,  oalUsta, 
male;  104,  8.  bitubercuMa,  male;  105,  8.  emarginaia,  male;  106,  8. 
pulcheUa,  male;  107,  8.  spedosa,  male;  108,  8.  melampous,  male; 
109,  Middle  tibia  of  8.  femorata,  male ;  110,  8.  divergens,  male 147 
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Pigs.  111-188.— Genital  stipites  of  111-112,  Bicyrtet  lodieiM;  U3-114,  B. 
ventralis;  115-116.  B.  parata;  117-118.  B.  k'1a$ciata;  119-120.  B.  varie- 
gata;  121-122.  B.  aimulata;  123,  B.  graaiU*;  124-125.  B,  viduata;  126- 
127.  B.  inHdiatrix;  128-129.  B.  oapnoptera;  130-131,  B.  mesiUenHs;  132, 
Middle  femur  of  B,  ventraUs^  male ;  133,  B.  capnopfem,  male ;  134,  Pos- 
terior coxae  of  B,  fodiens,  female ;  135,  Ultimate  tergite  of  B.  fodienSy 
female;  136,  B.  burmeisteri,  female;  137,  B,  annitlata,  female;  138,  B. 
capnoptera^  female 148 

Pigs.  139-184.— Genital  stipites  of  139-140,  Bembix  arcuata;  141.  B.  U- 
scnpta;  142-143,  B.  cinerea;  144-145,  B.  hind;  146-147,  B.  nubiU- 
pennis;  148-149,  B,  amoena;  150-151,  B.  sayi;  152-153,  B.  helfragei; 
154.  B.  stenebdama;  155-156,  B.  foxi;  157-158,  B.  tpimolae;  159-160,  B. 
spinolacy  showing  variation;  161-162,  B,  camerofU;  163-164,  B.  cwnata; 
165,  B.  comata,  showing  variation;  166-167,  B,  primaaestate ;  168,  B. 
primaaestate,  showing  variation;  169-170,  B.  HmUatu;  171-172,  B, 
pruinosa;  173-174,  B,  beutenmulleri;  175-176,  B.  occid€tUdli»;  177-178, 
B.  troglodytes;  17^180,  B.  melanaapU;  181-182,  B.  tewana;  183-184. 
B.  helianthopolU 149 

Pigs.  185-211.— Antenna  of  185,  Bembix  arcuata,  male;  186,  B.  cinerea, 
male,  187 ;  B.  hinei,  male ;  188,  B.  nubUipennii,  male,  189,  B,  amoena, 
male ;  190,  B.  sayi,  male ;  191,  B.  belfragei,  male ;  192,  B.  stenebdoma, 
male ;  193,  B,  foxi,  male ;  194,  B,  spinolae,  male ;  195,  B.  cameroni,  male ; 
196,  B.  comata,  male;  197,  B,  primaaestate,  male;  198,  B,  simUans, 
male;  199,  B.  pruinosa,  male;  200.  B.  beutenmuUeri,  male;  201,  B.  ood" 
dentaJis,  male;  202,  B,  troglodytes,  male;  203,  B.  melanaspis,  male; 
204.  B.  texana,  male;  205,  B.  heliantJiopolis,  male;  206,  Glypeos  and 
labrum  of  B.  arcuta,  lateral  view ;  Middle  tibia  and  metatarsus  of  207, 
B.  arcuata,  male;  208,  B.  V-scripta,  male;  209,  Middle  tibia  and  tarsus 
of  B.  Mnd,  male ;  Middle  metatarsus  and  tibial  spur  of  210,  B.  amoena, 
211,  B.  sayi 150 

Pigs.  212-230.— Clypeus  and  labrum  of  212,  Bembim  belfragei,  lateral 
view;  213,  Sixth  tergite  of  B.  belfragei,  female;  214,  Middle  tibia  and 
metatarsus  of  B.  stenebdoma;  male;  215,  Ventral  view,  sternites  6-8  of 
B.  stenebdoma,  male;  216,  Sixth  tergite  of  B.  rugosa,  female;  217,  Cly- 
peus and  labrum  of  B.  rugosa;  Process  on  second  sternite  of  218,  Micro- 
bembex  aurata,  male ;  219,  M,  monodonta,  male ;  220,  M,  hirsuta,  male ; 
Genital  stipites  of  221-222,  M.  aurata;  228-224.  M.  hirsuta;  225-226, 
M.  monodonta  (Ohio) ;  227-228,  M,  monodonta  (Florida) ;  229-230,  M, 
monodonta  (Washington) 151 

Dorsomedian  shield  of  Psammosteus  paradoxus  Agassiz,  wanting  super- 
ficial ornamentation.    Upper  Devonian,  Neuhausen,  Livonia 242 

Pattern  of  skull-top  of  Devonian  Dipnoana  A,  Dipterus  vdlenciennesi. 
B,  Scaumenacia  curta.  In  specimens  of  dipterus  the  numerous  sen- 
sory pits  are  scattered  over  broad  tracts,  the  general  directions  of 
which  are  indicated  by  the  dotted  lines,  except  in  the  occipital  region 
where  the  dotted  lines  represent  shallow  grooves.  The  "parietals," 
"  frontals,"  etc.,  are  probably  not  homogenous  with  those  of  Tetra- 
poda.  Dso,  dermosupraoccipital ;  Fr,  f  rontals ;  Na,  nasoethmoid  region ; 
8t.  supratemporal  (pterotic) ;  Tb,  tabulare  (epiotic) ;  Parietal,  pre- 
parietal 247 

Dinichthys  buUa  Upper  Devonian.  Wildungen,  Germany.  Restoration  of 
bead-shield,  slightly  modified  after  Jaekel.  C,  central;  BO,  external 
occipital;  M,  marginal;  IfO,  median  occipital;  P,  pineal;  PO,  pre- 
orbital ;  PtO,  postorbltal ;  R,  rostral ;  80,  suborbital 249 
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Dinichthys  halmddeus.    Marcellus  shale   (Erian),  Livonia  Salt  Shaft, 
New  Ywk.    Restoration  of  head-shield  Xf 250 

Dinoffnathua  ferox,  Cleveland  Shale  (Upper  Devonian),  Lorain  County, 
Ohio.    Reconstruction  of  the  upper  dental  pavement 251 

Sauripterus  taylori  Hall.  Oatskill,  Pennsylvania.  Right  pectoral  limb  of 
type-specimen  with  parts  in  their  naturally  associated  position 252 

8auripteru9  taylori  HalL  Oatskill,  Pennsylvania.  Restoration  of  the 
right  pectoral  limb,  seen  fh>m  the  inner  side.  The  mesopterygial 
series  is  r^resented  by  the  humerus  (H),  ulna  (U)  and  distally  suc- 
ceeding elements;  the  iM'eazial  radials  (R)  are  barely  represented. 
The  scapulacoracoid,  clavicle  (cv),  supracleithrum  («.  cl.),  and  fin  rays 
are  conjecturally  restored  from  analogy  with  related  genera 253 

Aapidorhynchus  acutiroatris  Agassiz.  Upper  Jura  (lithographic  stone), 
Solenhofen,  Bavaria.  Lateral  aspect  of  cranium,  X)  ang,  angu- 
lare ;  d,  dentary ;  /,  frontal ;  iop,  interoperculum ;  /,  Jugal ;  I,  lachrymal ; 
fHf  maxillary;  methy  mesethmoid;  n,  rostrum;  oc.  sup.,  supraoccipital ; 
op,  operculum;  p,  parietal;  prd,  predentary;  pr/,  prefrontal;  prm, 
premaxillary ;  ptf,  postfrontal;  prop,  preoperculum ;  sang,  surangulare; 
sop,   suboperculum 285 

Notogoneus  osculus  Cope.  Green  River  Eocene;  Twin  Creek,  Wyoming. 
Dorsal  (A)  and  lateral  (B)  aspects  of  cranium,  i.  (After  L.  Hus- 
sakof).  ANG,  angular;  AR,  articular;  D,  dentary;  E,  ethmoid;  PR, 
frontal;  HM,  hyomandibular ;  IOP,  interoperculum;  MtP,  metaptery- 
gold;  MX,  maxilla;  OP,  operculum;  PA,  parietal;  PPR,  prefrontal; 
PMX,  premaxilla;  POP,  preoperculum;  P8P,  para£^henoid ;  PTER, 
pterotlc;  Q,  quadrate;  BANG,  surangular;  80,  supraoccipital;  80P, 
suboperculum ;  8PH,  sphenotic ;  8Y,  symplectic ;  VO,  vomer ;  X,  cheek- 
plate 289 

Oarmannia  spongicola 424 

1,  Phyllodoce  panamensis;  2,  Parapodium,  Leodice  dulHa;  3,  Anterior 
parapodium ;  4,  Simple  seta ;  5,  Compound  seta 429 

Lower  cheek-teeth  of  Titanoides  primaevus 434 

Longitudinal  section  of  larynx  of  male  Ruddy  duck,  h,  rima  glottidis. 
c,  pulvinus  laryngis.    d,  mouth  of  air-sac 481 

Figs.  1-2. — Agrion  aequabile  califomicum.  1.  Wings  of  male.  2.  Wings 
of  female 485 

Figs.  8-10,  l^-lS.—Lestes  stultus.  3^  Usual  coloration.  5-7.  Varia- 
tion in  thoracic  pattern.  8-10.  Appendages  of  male.  11-13. — Lestes 
uncatus,  appendages  of  male.    14-18.  Nymph 486 

Figs.  19-82. — Zoniagrion  exclamationis.  19-20.  Coloration.  21-23.  Ve- 
nation. 24  and  32.  Penis.  25-27.  Male,  appendages.  28-29.  Protho- 
rax.  30.  Female,  mesostigmal  laminae.  31.  Segments  9  and  10  of 
female.  33. — Enallagma  camnculatum,  basal  postcostal  vein.  34-85. — 
Acanthagrion  interruptum.  34.  Basal  postcostal  vein.  35.  Penis. 
86. — Enallagma  hageni,  basal  postcostal  vein.  37-38. — Acanthagrion 
gracUe,  37.  Basal  postcostal  vein.  38.  Penis.  39. — Amphiagrion  sou- 
dum,  penis.  40. — Enallagma  poUutum,  penis.  41. — Enallagma  civile, 
penis.    42. — Coenagrion  puella,  penis 491 

Figs.  4S^-^2,— Zoniagrion  exclamationis.  43-49.  Nymph.  45.  Lateral 
carina.  46.  Antenna.  47  and  49.  Mentum.  48.  Segment  9  of  female 
nymph.    50.  Female  ovipositing.    51.  Eggs  in  leaf;    52.  Egg 494 

Figs.  53-55. — Celaenura  gemina.  53.  Male  color  pattern.  54-55.  Female 
color  pattern.  56-58. — Celaevmra  denticoUis.  56.  Male  color  pattern.' 
57-58.  Female  color  pattern 498 
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Fig.  59l— OelMiMirv  detUiooOU^  pairs  of  ens  In  ttarae  of  graas  leaf. 
60-6L— Celaemira  danMooOM.  6a  Pair  resting  between  OTlpoeitions, 
female  with  at)domen  raised.    61.  Female  oyipoaitinc 501 

Fig.  62,  A  and  B. — Celaeimra  gemima^  fteiale  protliorax.  6i^-60L — CeUe- 
nura  deitUootti^  6S,  A  and  B.  Female  prothorax.  64-6d.  Nymph, 
ea  MoitonL  67.  Mental  lobe.  68.  Segment  9  of  fiemale.  60.  Caudal 
glU 504 

Figs.  70-^1.— /•eMitfo  penes,  70.  /.  perparvo.  TL  /.  demarm,  72.  /.  wr- 
ticaUe.  78.  /.  damula,  74.  /.  ermtioa.  75.  /.  rambwU  credmla.  76. 
LkOUootti.  TT.I.barberi.  7S.  I.  elegam.  79. /.  camila.  8a /.  pot^o. 
81.  LpmiUUo  (genotype).  82. — Ceratwra  oaprioia,  penis.  88-84. — Ne- 
AotomKa  irene,  penis.  BX^l.—Celaenmra  denHcom^.  85.  Penis.  86-87. 
Wings.  88.  Female,  mesostigmal  laminae.  89-81.  Male,  segment  10. 
92-96.— Celoeniira  gemima,  92.  Paila  93.  Female,  mesostigmal  lami- 
naa   94-96.  Male,  segmait  10 506 

Figa  97-106. — Taniypteryw  hoifeni,  97-98.  Color  pattern.  99.  Labium. 
100.  Metathoracic  tubercle.  101-108.  Male,  i^ypendages.  104.  Female, 
segments  9  and  10.  105.  Penis.  106-114. — Tan/ypterym  pryeri.  106- 
107.  Color  pattern.  108.  MeUthoracic  tubercle.  109.  Penis.  110. 
Hamules.    111.  Segments  9  and  10  of  finale.    112-114.  Male,  append- 

Figs.  115-123.— TocJtopiery^  thoreyL  115-116.  Color  pattern.  117-119. 
Male,  appendages.  120.  Segments  9  and  10  of  female.  121-123.  Nymph. 
122.  Antenna.    128.  Mentum.    124-125. — Tanypteryx  pryeri,  wings 512 

Figs.  126-129.— Taii^tery#  hagetU,  wings.  180-182.— rocAopteryx  thth 
reyi,  wings 514 

Figs.  183-137.— Cor«i«aeijr(Mter  diadema.  183-134.  Color  pattern,  135. 
Segment  10  of  male.  136.  Fore  leg  of  male.  137.  Segments  9  and  10  of 
female.  13S-l^—Cord%aega9ter  doriolU.  138-189.  Color  pattern. 
140.  Penis  and  hamules.  141.  Segment  10  of  male.  142.  Segments  9  and 
10  of  female.    143.  Eggs 518 

Fig.  144. — ^Vulvar  lamina  and  ovipositors  (from  Ris)  In :  A.  Sympetrum 
frequens,  B.  Bympeirum  maiutitnum,  C.  Bympetrum  eroiicum^  ven- 
tral view.  D.  Same,  lateral  view.  B.  Bympetrum  cordulegasier,  F. 
Uracis  ovipoMriw 519 

Figs.  145-146. — Corduiegaster  daraalie,  145.  A.  Nymph  with  protective 
coat  of  algae.    145.  B.  Exuvia.    146.  Female  ovipositing  in  stream  bed.      520 

Fig.  147. — ^Divided  median  tooth  of  middle  lobe  of  nymphal  labium  (from 
Needham).    A.  CordiUegaster  dorsalU.    B,  CordtUegaster  diadema 523 

Figs.  148-154. — Progomphus  barealis,  148.  Color  pattern.  149.  Segments 
9  and  10  of  female.  150-151.  Segment  2  of  male.  152-154.  Segment  10 
of  male 524 

Figs.  155-163. — Progomphus  horealia,  nymph.  157.  First  leg.  158.  Men- 
tum«  detail.  159.  Head.  160.  Mentum.  161.  Segments  9  and  10  of 
male.    162-163.  Segments  9  and  10  of  female 528 

Figs.  164-169. — Ophiogomphus  bison,  164.  Color  pattern.  165.  Hamules. 
166-167.  Male,  aiqpendages.  16a  Vulva.  169.  Occiput  of  female.  170- 
177. — OpMogomphus  mcrrisonL  178-185. — Oph4ogomphus  morrisoni 
nevadensis 532 

Figs.  186-191. — OpMogomphus  severus  montatms.  186.  Ck>lor  pattern. 
187.  Hamules.  188-189.  Male,  appendages.  190.  Vulva.  191.  Female, 
occiput  192-197. — Ophiogomphus  severus,  198-208. — Ophiogomphus 
arizonicus , 587 
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Figs.  20^2lL'—OphioffampJius  occidentis.  204.  Ck>lor  pattern.  205.  Ha- 
mules.  206-208.  Male,  appendages.  209.  Vulva.  210.  Female,  occiput 
211.  Appendages  of  a  male  from  Oorvallis,  Oregon.  212-218.— OpMo- 
gomphua  accidentia  caUfomicua 541 

Figs.  219-223. — Ophiogomphua  nymphs.  219.  0.  marrisoni,  220.  O.  aeve- 
rus.   221.  O.  marriacni  nevadenaia.    222.  O.  hiaon.    22S.  O.  occidentia.^      545 

Figs.  22Ar-22&, — Ophiogomphua  bison,  nymph.  224.  Mentum.  225.  Teeth 
and  setae  on  middle  lobe  of  mentum.  226.  Segments  6-10.  227-229.— 
Ophiogomphua  morriaoni.  2S0-232. — Ophiogomphua  severus.  233- 
235. — Ophiogomphua  morriaoni  neviidenaia,  236-238. — Ophiogomphua 
occidentis 546 

Figs.  239-243. — Ophiogomphua,  dorsal  spines  of  nymphs.  239.  O.  biaon, 
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A  REVISION  OF  THE  BEMBIC!INE  WASPS  OF   AMERICA 
NORTH  OF  MEXICO. 


By  John  Behnabd  Parkeb, 
AjuodaU  Prof etaor  of  Biology,  Catholic  Univenity  of  Amenea. 


INTRODUCJTION. 

This  revision  is  based  upon  a  careful  study  of  the  collection  of 
Bembidne  wasps  f oimd  in  the  United  States  National  Museum  and 
of  collections  in  possession  of  the  institutions  mentioned  below. 
The  writer  has  also  examined  the  types  f  oimd  in  the  collections  of  the 
American  Entomological  Society  of  Philadelphia  and  of  the  American 
Museum  of  Natural  History.  Although  this  work  was  imdertaken 
as  a  taxonomic  revision  of  the  tribe  for  North  America  north  of 
Mexico,  it  has  been  thought  proper  to  include  a  very  brief  summary 
of  what  has  been  done  by  other  investigators  on  the  biology  of 
several  species  of  these  wasps  and  also  to  add  the  results  of  the 
writer's  own  observations. 

The  Bembicini  is  a  tribe  of  solitary  wasps  belonging  to  the  group 
Fossores  or  digger  wasps.  This  tribe  and  the  Stizini  compose  the 
family  Bembicidae.  Among  these  wasps  the  individuals  are  either 
male  or  f emale,  and  the  latter  constructs  her  nest  alone  and  pro- 
vides for  her  offspring.  These  nests  are  burrows  digged  in  the 
ground,  usually  in  sandy  places,  and,  although  each  female  con- 
structs a  burrow  for  herself,  the  wasps  generally  nest  in  colonies, 
which  may  be  made  up  of  several  species.  The  most  prominent 
characters  distinguishing  the  Bembicine  wasps  are  the  non-folded 
wings  lying  flat  on  the  back,  the  three  closed  cubital  cells  of  the 
anterior  wing,  of  which  cells  the  second  receives  both  discoidal  cross 
veins,  the  absence  of  a  prepectus,  the  prominently  exserted  labrum, 
and  tlie  lack  of  developed  ocelli. 

The  descriptions,  both  specific  and  generic,  are  based  upon  a  study 
of  the  specimens  at  hand.  The  original  descriptions  of  all  previously 
described  species  have  been  carefully  studied  and  the  identification 
of  specimens  at  hand  based  thereon.  In  describing  new  species  the 
type-specimen,  whether  male  or  female,  is  described  first,  and  con- 
sequently the  description  is  that  of  a  single  individual.     This  is 
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followed  by  a  description  of  the  allotype,  if  available,  and  by  com- 
ments upon  the  variations  and  peculiarities  of  the  species  as  shown 
by  paratypes  when  the  new  species  is  described  from  a  nmnber  of 
specimens.  In  the  case  of  species  already  described  a  detailed 
description  of  each  sex  is  given  whenever  both  sexes  were  represented 
in  the  collections,  and  these  descriptions,  except  where  noted,  are 
based  not  upon  single  individuals  but  upon  the  groups  of  specimens 
at  hand.  The  drawings  of  the  wings  are  made  from  projections  of 
balsam  mounts  and  are  all  enlai^ed  on  the  same  scale.  The  figures 
of  all  other  parts  are  camera  lucida  drawings  and,  save  where  noted 
in  the  explanation  of  the  plates,  are  drawn  exactly  on  the  same  scale 
of  magnification.  Consequently  these  drawings  show  accurately  the 
relative  size  of  similar  structures  on  the  various  species.  All  draw- 
ings are  the  work  of  the  writer  save  Nos.  213  and  216,  which  are  the 
work  of  Mr.  Noel  Deisch. 

The  generic  name  Monedula  LatreiUe  (1802)  must  be  dropped,  as 
Fox  has  pointed  out,*  since  it  is  preoccupied  in  ornithology  by  Mone- 
dula  Hasselquist  (1762).  Tlliger  was  aware  of  this  prior  use  of  the 
term  and  proposed  the  name  Stictia^  to  replace  it.  The  species 
included  in  the  genus  Monedula,  as  given  in  Handlirsch's  mono- 
graph, fall  into  four  groups  that  possess  characters  sufiiciently  dis- 
tinct to  warrant,  in  the  writer's  judgment,  their  separation  into 
good  genera.  To  one  group  the  generic  name  Stictia  must  be  appUed 
and  this  genus  is  represented  by  the  species  Carolina  Fabricius  and 
signata  Linnaeus.  For  the  second  the  name  of  StidieUa  is  proposed, 
with  the  species  formosa  Cresson  as  the  type.  For  the  third  the  sub- 
generic  name  Hemidvla  Burmeister  must  be  raised  to  generic  rank 
with  singvlaris  Taschenberg  as  the  type.  For  the  fourth  a  generic 
name  is  yet  to  be  proposed  and  it  can  not  properly  be  done  here  since 
none  of  the  species  belonging  in  this  group  are  foimd  within  the 
r^on  covered  by  this  revision. 

The  writer  desires  to  acknowledge  here  his  indebtedness  to  Prof. 
Herbert  Osbom,  of  the  Ohio  State  University,  imder  whose  super- 
vision and  direction  this  work  has  been  done;  to  the  authorities  of 
the  United  States  National  Museum  for  valuable  assistance  rendered 
in  the  course  of  the  work,  and  for  the  privilege  of  laboratory  f aciUties 
and  access  to  its  collections  and  library.  The  writer  further  desires 
to  express  his  appreciation  of  the  kindness  of  the  following  gentlemen 
in  placing  at  his  disposal  collections  of  Bembicine  wasps  found  in  the 
institutions  with  which  they  are  (or  were)  respectively  connected :  Dr. 
H.  T.  Femald,  Massachusetts  Agricultural  College;  Prof.  George  A. 
Dean,  Kansas  State  Agricultural  College;  Dr.  J.  C.  Bradley,  Cornell 
University;  Dr.  S.  Graenicher,  Public  Museum  of  Milwaukee;  Dr. 
Henry  Skinner,  American  Entomological  Society  of  Philadelphia; 
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Mr.  Charles  SchaeflFer,  Brooklyn  Institute;  Mr.  F.  X.  Williams, 
University  of  Kansas;  Dr.  F.  E.  Lutz,  American  Museum  of  Natural 
History;  and  Mr.  W.  T.  Davis,  Staten  Island,  New  York. 

ANATOMY. 

'  Inasmuch  as  this  work  is  primarily  concerned  with  a  taxonomic 
revision  of  the  genera  and  species  included,  anatomy  need  be  con- 
sidered only  in  so  far  as  it  has  to  do  with  the  generic  and  specific 
characters  used  in  classification.  With  this  consideration  in  mind 
a  brief  discussion  is  given  below  of  the  anatomy  of  the  Bembicine 
wasp,  such  as  is  deemed  sufficient  to  enable  the  reader,  who  is  pre- 
sumed to  be  f  amilar  with  entomological  literature,  to  imderstand  and 
use  intelligently  the  terms  employed  in  the  generic  and  specific 
descriptions. 

The  head  is  vertical,  large,  and  freely  movable  upon  the  pro- 
thorax.  The  compoimd  eyes  are  lai^e,  arched,  more  or  less  oval 
in  outline,  and  naked  in  all  species  herein  described.  Their  borders 
are  entire,  neither  incised  nor  emarginate.  The  mouth  parts  con- 
sist of  a  prominent  labrum,  a  pair  of  well-developed,  pointed  man- 
dibles, and  a  proboscis  composed  of  the  highly  specialized  maxillae 
and  labium.  The  dypeus  is  prominent  and  well  defined  and  varies 
somewhat  in  general  outline  among  the  genera.  The  frons  from 
its  union  with  the  clypeus,  which  is  marked  by  an  evident  suture, 
extends  upward  between  the  compound  eyes  and  joins  the  vertex, 
there  being  no  evident  dividing  line  between  the  two.  The  antennae 
are  inserted  on  the  frons  and  are  made  up  of  13  segments  in  the  males 
and  of  12  in  the  females.  The  first  segment  is  known  as  the  scape; 
the  remaioing  segments  form  the  flagellimi.  The  second  segment 
of  the  antenna,  that  is,  the  first  segment  of  the  flagellum  is  fre- 
quently called  the  pedicel,  a  term  not  used  in  my  descriptions.  The 
ocelli  are  not  developed  in  this  tribe  of  hymenoptera  and  their 
positions  are  marked  by  cicatrices.  The  anterior  cicatrix  is  found 
upon  the  frons  while  the  posterior  pair  is  placed  upon  the  vertex. 
The  occiput  is  the  dorsal  part  of  the  head  posterior  to  the  eyes  and  in 
these  wasps  is  ill  defined  or  wanting,  the  surface  of  the  head  posterior 
to  the  eyes  being  vertical  and  flat  or  concave.  The  temple  is  that 
part  of  the  head  behind  the  comppxmd  eye  visible  when  the  head  is 
viewed  from  the  side. 

The  pro  thorax  is  relatively  small;  its  posterior  dorsal  border  is 
frequently  referred  to  as  the  coDar  and  there  is  a  rounded  posterior 
prolongation  on  either  side  near  the  base  of  tlfe  wings  to  which  the 
term  tubercle  is  applied.  The  dorsum  of  the  mesothorax  is  com- 
posed of  two  sderites  of  which  the  anterior  is  called  in  my  descrip- 
tions the  scutiun,  which  is  equivalent  to  the  term  dorsulum  of  other 
writers.    The  posterior  sderite  is  the  scutellum.    The  dorsimi  of 
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the  metathorax  is  the  metanotum,  more  commonly  called  the  post- 
scutellmn.  The  true  first  segment  of  the  abdomen  is  solidly  fused 
with  the  thorax  and  is  variously  termed  the  median  segment,  middle 
segment,  or  propodeum.  In  some  of  the  earlier  descriptions  of 
species  the  dorsum  of  this  segment  is  erroneously  called  the 
metanotum. 

The  tenn  abdomen  is  applied  to  that  part  of  the  body  which  is 
posterior  to  the  median  segment  and  movably  attached  thereto. 
Although  this  is,  as  a  matter  of  fact,  an  incorrect  use  of  the  term,  I 
have  adhered  to  a  practice  that  has  been  imivorsal,  and  conse- 
quently the  segment  that  is  herein  called  the  first  abdominal  seg- 


/s       /^ 

Wings  or  SncnA  cabouna  rABBians.— Vkins:  l,  costal;  2,  basal;  3,  disooidal;  4,  subcostal;  6, 
median;  6,  subxedian;  7,  subxedian  cboss-tsansvebsb  median  or  Cresson;  8,  radial;  9,  third 
cubital  cross;  10,  second  cubital  cross;  11,  rrasT  cubital  cross;  12,  cubitus;  13,  rmsr  ihsooidal 
cross— intsT  recurrent  or  Cresson;  14,  second  disooidal  cross— second  recurrent  or  Cresson. 
Cells:  A,  costal;  B,  radial;  C,  rmsr  cubital;  D,  second  cxtbital;  E,  third  cubital;  F,  median; 
0,submedlln;  H,  second  submedian-sbcond  discoidal  or  Cresson;  I,  rest  disooidal;  J,  second 
disooidal— THIRD  disooidal  or  Cresson;  K,anal;  L,  basal  lobe;  H,  basal  sinus;  N,  anal  sinus; 

R,  RETINACULUM. 

ment  is  in  reality  the  second.  Each  abdominal  segment  is  composed 
externally  of  an  arched  dorsal  plate  and  a  flat  ventral  plate;  the  former 
is  termed  the  tergite,  the  latter  the  stemite.  The  abdomen  of  the 
female  is  composed  of  six  visible  segments;  that  of  the  male  of  seven. 
The  eighth  segment  of  the  male  is  concealed  and  bears  the  genitalia. 
The  sixth  tergite  of  the  female  in  some  species  shows  a  more  or  less 
conspicuous  lateral  ridge  at  either  side  and  when  these  ridges  are 
present  the  area  between  them  is  termed  the  pygidial  area  or  pygi- 
dium.  The  second  stemite  of  the  male,  or  the  second  and  also  the 
sixth,  frequently  shows  a  median  special  structure  various  in  form 
and  variously  referred  to  as  a  process,  tuberde,  tooth,  or  spine. 

The  wings  lie  flat  when  at  rest  and  the  general  type  of  venation 
is  0bown  in  the  sketch  above. 
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KIT  TO  onmuu 

1 .  Anterior  ocellar  cicatrix  circular  or  eliptical  in  form,  sometimee  placed  in  a  pit 2. 

1.  Anterior  ocellar  cicatrix  linear,  transverse,  straight  or  curved,  in  a  few  species  the 

ocellus  not  completely  obliterated 4. 

2.  Maxillae  exceedingly  long,  when  at  rest  reaching  the  posterior  coxae;  maxillary 

palpi  with  three  segments,  labial  with  one Steniolia. 

2.  Maxillae  shorter,  when  at  rest  folded  behind  the  labrum;  maxillaiy  palpi  with  six 

segments,  labial  with  four 3. 

3.  Anterior  ocellar  cicatrix  not  placed  in  a  pit;  seventh  teigite  of  male  with  lateral 

spines,  eighth  stemite  ending  in  a  sin^^  spine  and  middle  femora  with  a  strong, 
curved  tooth  below  near  the  distal  end Stietia. 

3.  Anterior  ocellar  cicatrix  placed  in  a  pit;  seventh  teigite  of  male  without  lateral 

spines,  middle  femora  without  curved  tooth  below  at  distal  end,  eighth  stemite 
ending  in  three  spines,  and  in  many  species  bearing  a  fourth  discal  spine .  Stidiella. 

4.  Posterior  surface  of  median  segment  concave,  its  lateral  angles  prolonged,  com- 

pressed and  wedge-like;  maxillary  palpi  with  six  segments,  labial  with  four; 
eighth  stemite  of  male  ending  in  three  spines BicyrUt, 

4.  Posterior  surface  of  median  s^^ment  flat  or  convex,  its  lateral  angles  rounded ;  palpi 

otherwise;  eighth  stemite  of  male  ending  in  a  sin^e  spine 5. 

5.  Mandibles  dentate;  apical  end  of  radial  cell  of  anterior  wing  on  costal  border; 

maxillary  palpi  with  four  segments,  labial  with  two Btmbix, 

5.  Mandibles  not  dentate;  apical  end  of  radial  cell  of  anterior  wing  not  on  costal  border; 
maxillary  palpi  with  three  segments,  labial  with  one Microbembex. 

Genoa  STENIOLIA  Say. 

Stmiolia  Sat,  Best.  Joum.  Nat.  Hist.,  vol.  1, 1837,  p.  367. 

Steniolia  Patton,  Bull.  U.  S.  Geol.  Surv.,  vol.  5,  1880,  p.  364. 

Steniolia  Handursch,   Sitz.  Akad.  Wissensch.  Wien,  Math.-Nat.  €1.,  vol.  08, 

Abth.  1, 1889,  p.  504. 
SUniolia  Kohl,  Die  Gatt.  d.  Spheg.,  1896,  p.  435. 

Type. — Bemiex  longirostra  Say  (monobasic). 

The  wasps  belonging  to  this  genus  vary  in  length  from  eighteen  to 
twenty  miUimeters.  The  head  when  viewed  from  in  front  is  wider 
than  long,  its  width  being  about  equal  to  that  of  the  thorax.  The 
compoimd  eyes  are  lai^e  and  strongly  arched;  their  inner  borders 
are  approximately  parallel  and  below  they  reach  almost  to  the  base 
of  the  mandibles.  On  the  f  rons  between  the  antennae  there  is  a  short 
but  very  evident  carina.  The  ocelli  are  not  developed  and  their 
cicatrices  are  simk  in  pits;  the  posterior  pair  are  circular,  the  anterior 
one  is  eUiptical,  sometimes  approaching  the  circular  form.  The 
occiput  is  very  narrow  and  the  cheeks  are  but  moderately  developed. 

Tlie  mandible,  which  ends  in  a  single  point,  has  its  outer  margin 
entire  and  its  inner  margin  provided  with  a  tooth  near  the  apex. 
The  maxillae  are  unusually  long,  extending  when  at  rest  to  the  third 
pair  of  coxae.  The  tongue,  equal  in  length  to  the  maxillae,  is  provided 
at  the  base  with  a  pair  of  long  thread-like  paraglossae.  The  maxillary 
palpus  is  composed  of  three  segments,  the  labial  of  one.  The  labrum 
is  large,  blunt,  and  but  slightly  emarginate  at  the  apex.  It  is  swollen 
at  the  base  and  appears  somewhat  pear-shaped.    It  shows  a  flat- 
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tened,  median  area  near  the  base,  on  either  side  of  which  there  is  a 
slight,  rounded  prominence. 

The  clypeus  is  arched,  wider  than  long,  its  apical  border  straight 
or  slightly  arcuate;  it  bears  a  shght  median  carina  continuous  with 
the  carina  between  the  antennae.  These  are  long  and  slender  and 
possess  few  characters  of  value  in  separating  species,  although  in  the 
case  of  the  male  of  some  species  several  of  the  flagellar  segments  are 
carinate  on  the  posterior  suface.  The  antennae  are  inserted  on  the 
frons  quite  dose  to  the  basal  margin  of  the  clypeus  and  the  distance 
between  the  pomts  of  insertion  is  slightly  less  than  the  distance  from 
the  point  of  insertion  to  the  inner  margin  of  the  adjacent  eye.  They 
consist  of  13  segments  in  the  male  and  of  12  in  the  female. 

The  collar,  or  posterior  border  of  the  prothorax,  is  quite  narrow 
and  is  placed  much  below  the  level  of  the  scutum.  The  tubercles  do 
not  reach  the  tegulae  above.  The  scutmn,  scutellum,  and  metanotum 
are  relatively  flat.  The  epimeron  of  the  mesothorax  is  well  defined, 
but  the  suture  uniting  the  epistemimi  and  sternum  of  the  mesothorax 
is  lacking.  The  metapleura  joins  the  side  of  the  median  segment 
almost  at  a  right  angle,  thus  forming  a  depression  into  which  the 
femur  of  the  middle  leg  is  drawn  when  at  rest. 

The  median  segment  is  rather  short  and  tapers  toward  the  pos- 
terior. Its  lateral  angles  are  not  compressed  but  are  rounded  off. 
As  in  related  genera,  the  dorsal  middle-field  of  the  median  segment  is 
large,  plainly  set  off,  and  is  extended  down  upon  the  nearly  vertical 
posterior  surface  of  the  segment.  The  tergites  are  arched,  the  ster- 
nites  almost  flat.  On  no  species  is  there  found  a  pygidial  area  set  off 
by  lateral  lines  on  the  ultimate  tergite  of  the  female.  The  second 
stemite  of  the  male  bears  near  its  posterior  margin  a  median,  pomted, 
backwardly  directed,  tooth-like  process  that  in  most  species  is  promi- 
nently developed,  but  in  one  is  quite  rudimentary.  The  sixth  ster^ 
nite  is  without  a  process  of  any  kind  in  this  genus  and  the  seventh  is 
concealed  beneath  the  sixth.  The  eighth  stemite  of  the  male  ends 
in  three  spines  and  a  fourth  is  present  upon  the  disk.  The  develop- 
ment of  the  spines  affords  specific  characters.  The  genitalia  of  the 
male  consists  of  a  short  basal  piece,  which  bears  the  long  lateral 
genital  stipites,  a  pair  of  median  curved  sagittae,  above  which  on  the 
median  line  lies  the  spatha  which  ends  in  a  pair  of  hooks. 

The  front  wing.  The  pterostigma  is  vestigial.  The  radial  cell, 
which  is  nearly  as  long  as  the  first  cubital  cell,  is  narrowed  toward  its 
apical  end,  which  Ues  on  the  costal  border.  Of  the  three  cubital  cells 
the  first  is  long,  exceeding  the  combined  length  of  the  second  and 
third.  The  second  is  shorter  than  the  third,  rectangular  in  form 
though  usually  somewhat  narrowed  on  the  radial  vein;  it  receives 
both  discoidal  cross  veins.  The  third  cubital  cross  vein  is  strongly 
bent  toward  the  apical  border  of  the  wing  but  does  not  extend  far- 
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ihcr  toward  the  margin  of  the  wing  than  the  end  of  the  radial  cell. 
The  angle  formed  by  this  vein  and  the  radial  vein  and  opening  toward 
the  apical  border  of  the  wing  is  acute.  The  second  discoidal  cross 
vein  on  its  anterior  third  is  strongly  bent  toward  the  apical  border  of 
the  wing  but  is  not  angular  and  does  not  subtend  a  short  vein.  The 
first  submedian  ceU,  which  terminates  near  the  origin  of  the  basal 
vein,  is  scarcely  longer  than  the  second,  which  gradually  increases  in 
breadth  toward  its  distal  end.  The  basal  vein  joins  the  subcosta  at  a 
distance  from  the  radial  cell  equal  at  least  to  the  length  of  that  cell. 

The  hind  wing.  The  retinaculum  consists  of  a  row  of  small  hook- 
lets  b^inning  near  the  origin  of  the  radial  vein  and  extending  toward 
the  apex  of  the  wing.  The  median  cell  is  greatly  prolonged,  reaching 
almost  to  the  apical  border  of  the  wing  toward  which  two  short  veins 
extend  from  the  end  of  the  cell.  The  submedian  cell  ends  anterior 
to  or  at  the  origin  of  the  cubital  vein.  The  hinder  angle  of  the  sub- 
median  cell,  formed  by  the  jimction  of  the  submedial  and  submedial 
cross  veins,  is  obtuse. 

The  legs  are  relatively  long  and  slender.  The  middle  coxae  are 
slightly  separated  from  one  another  and  the  middle  femora  are  never 
toothed,  serrate,  or  dentate  on  species  thus  far  discovered.  The 
tibiae  and  tarsi  are  provided  with  more  or  less  well-developed  spines. 
The  anterior  tarsi  of  the  female  are  provided  with  combs,  consisting 
of  long  spines,  of  which  seven  are  present  on  the  metatarsus  and  two  on 
each  of  the  three  following  segments.  These  tarsal  combs  are  weakly 
developed  on  the  males  and  those  males  having  the  middle  tibiae 
dilated  lack  the  combs  altogether.  In  the  case  of  the  males  of  the 
two  species  that  have  the  middle  tibiae  dilated  the  middle  metatarsus 
is  somewhat  curved  and  the  distal  half  is  flattened  and  thin.  The 
daws  are  slender  and  the  pulvilli  are  well  developed. 

The  sculpturing  is  fine,  close,  and  uniform,  and  affords  little  groimd 
for  the  distinguishing  of  species.  The  pubescence  is  more  prominent 
on  some  species  than  on  others,  is  better  developed  on  the  male  than 
on  the  female  and  is  most  conspicuous  in  all  cases  on  the  head,  thorax, 
median  segment,  and  base  of  abdomen.  The  maculations  consist  of 
spots,  stripes,  and  lines  on  the  head,  thorax,  and  median  segment, 
and  of  bands,  continuous  or  broken,  on  the  segments  of  the  abdomen. 
The  color  of  the  maculations  varies  among  the  species  from  bright 
yellow  to  nearly  clear  white. 

Steniolia  is  distinguished  from  nearly  related  genera  as  foDows: 
From  aU  by  the  unusual  length  of  the  proboscis;  also  from  Bicyr^  by 
the  form  of  the  median  segment,  the  number  of  segments  in  the  palpi, 
the  character  of  the  ocellar  cicatrices,  the  apical  narrowing  of  the 
radial  cell,  and  the  form  of  the  eighth  stemite  of  the  male;  from 
Siictia  by  the  niunber  of  segments  in  the  palpi  and  the  apical  narrow- 
ing of  the  radial  cell;  from  Bemhix  by  the  character  of  the  ocellar 
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cicatrices,  the  number  of  segments  in  the  palpi,  the  form  of  the  eighth 
stemite  of  the  male,  the  narrowing  of  the  radial  ceU,  the  direction  of 
the  submedial  cross  vein  of  the  hind  wing,  and  the  character  of  the 
outwardly  opening  angle  formed  by  the  third  cubital  cross  vein  and 
the  radial  vein;  from  Microhembex  by  the  character  of  the  ocellar 
cicatrices,  the  form  of  the  eighth  stemite  of  the  male,  and  the  fact 
that  the  apical  end  of  the  radial  cell  in  the  wing  of  Microbemex  does 
not  lie  on  the  costal  border. 

KET  TO  SPSCnS. 

MaUt, 
1.  Middle  tibiae  not  dilated 2. 

1.  Middle  tibiae  dilated 5. 

2.  Apical  segment  of  tarsi  black nigripea, 

2.  Apical  segment  of  tarsi  not  black 3. 

3.  Abdomen  almost  entirely  yellow fvXJurea, 

3.  Abdomen  black  and  yellow 4. 

4.  Length,  14-18  mm.;  dorsal  abdominal  maculations  yellow;  spot  on  mesoplenra 

large,  usually  meeting  its  fellow  on  the  midventral  line duplicata, 

4.  Length,  18-20  mm. ;  dorsal  abdominal  maculations  soiled  white;  spot  on  meeopleiura 

small,  never  meeting  its  fellow  on  midventral  line albicantia. 

6.  Abdominal  maculations  white obliqua. 

6.  Abdominal  maculations  yellow tibialis, 

Femalet. 
1.  Middle  tibiae  not  dilated duplicata 

1.  Middle  tibiae  dilated 2. 

2.  Abdominal  maculations  white obliqua. 

2.  Abdominal  maculations  yellow tihidlis. 

STBNIOUA  NIGRIPES,  new  apecles. 

Figs.  7, 12, 17, 18, 19. 

Male. — Black:  Labmm,  mandibles  except  tips,  clypens,  scape 
and  first  two  flagellar  segments  below,  lower  paii;  of  frons  continuous 
with  the  broad  anterior  orbits,  which  are  narrowed  above,  triangular 
spot  on  either  side  of  anterior  oceDus,  narrow  posterior  orbits  broad- 
ened below,  posterior  border  of  pronotum  and  spot  on  sides  of  pro- 
thorax  united  on  tubercles  but  separated  in  front  of  them  by  a  long 
irregular  black  spot,  spot  on  tegulae,  short  lateral  line  above  tegulae 
and  pair  of  discal  spots  on  scutum,  triangular  spots  on  scutellum, 
metanotmn,  curved  fascia  on  dorsum  of  median  segment  extended 
onto  its  posterior  surface  where  there  is  a  narrow  medial  interruption, 
lateral  angles  and  sides  of  median  segment,  large  irregular  spot  on 
mesopleurae,  metapleurae,  longitudinal  line  on  mesostemum  united  at 
either  end  with  the  large  spot  on  mesopleurae  thus  enclosing  a  lai^e 
black  area,  broad  fasciae  on  tergites  1-6,  first  interrupted  medially, 
deeply  emarginate  anteriorly  in  the  middle  and  acutely  though  less 
deeply  emarginate  posteriorly  on  either  side  of  the  median  line. 
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second  continuous  though  emaxginate  anteriorly  in  the  middle,  the 
emargination  produced  to  right  and  left  in  the  middle  of  the  f ascia, 
also  thrice  emarginate  on  posterior  border,  remaining  fasciae  of  simi- 
lar pattern  with  emaiginations  reduced  on  each  succeeding  s^ment, 
apex  of  ultimate  tergite,  first  stemite  except  small  lateral  spots, 
second  except  small  anterior  lateral  spots  and  a  median  longitudinal 
spot,  broad  fasciae  on  stemites  3-6  narrowed  somewhat  irregularly  in 
the  middle,  coxae,  trochanters  more  or  less,  femora  except  a  stripe 
above  on  all  pairs  and  a  stripe  below  on  firot  pair,  tibiae,  and  tarsi 
except  all  apical  segments,  yellow. 

The  color  on  the  abdomen  is  light  greenish  yellow,  while  that 
on  the  rest  of  the  body  is  of  a  deeper  shade.  Segments  3-5  of  the 
flagellum  are  reddish  below,  the  apical  s^ment  slightly  curved,  and 
segments  5-11  on  the  posterior  surface  are  slightly  carinate.  As  on 
duplicata  small  pits  occur  on  these  carinae,  but  tiiey  are  limited  to 
the  middle  part,  whereas  on  duplicata  they  extend  the  full  length  of 
the  carina.  The  legs  show  no  special  structures,  but  the  apical  seg- 
ment of  all  tarsi  is  black.  The  head,  thorax,  basal  joints  of  legs,  and 
base  of  abdomen  are  covered  with  moderately  dense  white  pubescence, 
rather  short  except  on  the  head,  on  the  vertex  of  which  it  assumes  a 
brownish  shade.  The  spine  on  the  second  stemite  is  short,  sharp, 
and  directed  obliquely  backward.  Of  the  three  spines  which  ter- 
minate the  eighth  stemite  the  two  lateral  are  quite  short,  and  the 
middle  one,  long  and  very  heavy,  bears  on  its  ventral  side  beyond  its 
middle  point  distally  a  fourth  very  short  spine. 

Length. — 18  millimeters. 

Edbitai. — ^Los  Angeles,  California. 

Number  of  specimens — ^male  1,  female,  0. 

Type. — ^Male,  in  the  collection  of  the  American  Entomological 
Society  of  Philadelphia. 

STENIOLU  SULPUBISA  Fox. 

Steniolia  sidfurea  Fox,  Joum.  N.  Y.  Ent.  Soc.,  vol.  9, 1901,  p.  84. 

Male. — ^Black:  Clypeus,  labrum,  mandibles  except  tips,  scape 
except  black  line  above,  spot  between  insertions  of  antennae,  spot 
on  each  side  of  anterior  oceUus,  anterior  orbits,  posterior  orbits 
shortened  and  narrowed  above,  small  spot  on  t^;ulae,  narrow  line  on 
posterior  border  of  sides  of  prothorax,  small  spot  on  anterior  part  of 
mesopleurae  low  down  and  extending  onto  the  mesostemum,  on  one 
specimen  second  small  spot  below  insertion  of  wing,  two  small  spots 
on  metapleurae,  legs  except  a  variable  amount  of  black  on  coxae  and 
trochanters,  and  abdomen  entirely  except  the  basal  part  of  the  first 
segment,  brigM  sulphur  yellow. 

The  pubescence  on  the  head,  thorax,  and  base  of  abdomen  is  long, 
dense  and  white  except  on  the  vertex  and  the  scutum  where  it  is 
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somewhat  dusky.  The  flagelluin  is  yellow  below  basally  but  is 
darker  toward  the  apex.  Flagellar  segments  3-8  on  the  posterior 
surface  are  slightly  but  distinctly  carinate.  On  the  distal  border  of 
the  second  stemite  there  is  a  rudimentary  process.  On  one  speci- 
men the  distal  half  of  the  apical  tarsal  segment  is  black;  on  the  other 
there  is  only  a  suffused  trace  of  this  dark  color.  This  species  is  very 
distinct  and  can  not  be  confused  with  any  other  thus  far  described 
from  the  United  States. 

Length, — About  20  miUmeters. 

Habitat, — California. 

Nimiber  of  specimens — males,  2;  females,  none. 

Type. — ^Male,  in  the  collection  of  the  American  Museum  of  Natural 
History  at  New  York. 

STENIOUA  DUPUCATA  Prorancher. 

Figs.  1,  8,  13,  20,  21,  22. 

Steniolia  duplieata  Peovancheh,  Add.  Faun.  Canada,  Hymen.,  1888,  p.  414, 

male  and  female. 
Steniolia  scolopacea  Handlirsgh,  Sitz.  Acad.  Wissensch.  Wien,  Math  .-Nat.  CI. 

vol.  98. 1889,  p.  510,  male,  female. 
Steniolia  duplieata  Fox,  Ent.  News,  vol.  2,  1891,  p.  195. 
Steniolia  edwardm  Patton,  Proc.  Ent.  Soc.  Wash.,  vol.  3,  1894,  p.  45. 
Steniolia  scolopacea  Handlissch,   Sitz.   Akad.  Wissensch.  Wien,    Math.-Nat. 

a.,  vol.  104,  Abth.  1,  1895,  p.  965. 

McHe, — ^Black:  Clypeus,  mandibles  except  tips,  labrum,  scape, 
first  two  flagellar  segments  below,  frons  below  insertion  of  antennae, 
broad  anterior  orbits  narrowed  above,  triangular  spot  on  either  side 
of  anterior  ocellus  sometimes  united  below  it,  narrow  posterior  orbits 
broadened  below,  posterior  border  of  pronotum  and  lai^e  spot  on 
side  of  prothorax  united  on  tubercles  but  separated  by  a  long  irregular 
black  line  in  front  of  them,  spot  on  base  of  anterior  wings,  tegulae 
anteriorly,  short  line  on  scutum  above  base  of  wings,  pair  of  discal 
spots  and  frequently  a  short  transverse  median  line  on  posterior 
border  of  same,  pair  of  triangular  spots  on  scutellum,  metanotum, 
curved  fascia  on  doiBum  of  median  segment  extending  onto  the  pos- 
terior surface  where  it  is  interrupted  medially,  lateral  angles  and  sides 
of  median  segment,  large  spot  on  mesopleurae,  small  one  above  this 
beneath  base  of  anterior  wing,  large  spot  on  metapleurae,  broad  fas- 
ciae on  all  tergites  usually  interrupted  medially  and  emarginated 
both  anteriorly  and  posteriorly  in  such  a  fashion  as  to  cut  off  more  or 
less  completely  a  pair  of  median  rounded  spots  on  the  more  anterior 
tergites,  first  stemite  except  anterior  lateral  spots,  second  except 
pair  of  anterior  lateral  and  median  longitudinal  spots  which  in  many 
specimens  are  united,  fasciae  on  stemites  3-6  undulate  anteriorly, 
coxae  except  basally,  trochanters  below,  femora  except  stripe  above, 
tibiae  except  stripe  on  posterior  side  of  first  pair,  and  tarsi,  yellow. 
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The  wings  are  hyaline  and  the  veins  brown«  The  body  and  the 
basal  joints  of  the  legs  are  covered  with  moderately  dense  white 
pubescence,  longest  on  vertex,  at  base  of  mandibles  and  on  posterior 
part  of  median  segment.  Pubescence  of  the  abdomen  except  on 
base  of  first  s^ment  is  much  shorter  tiian  elsewhere  on  the  body. 
The  flagellum,  except  two  basal  joints,  is  reddish  below  darkening 
toward  the  apex  and  is  slightly  carinate  posteriorly  on  s^ments  7-11, 
the  carina  inclosing  small  longitudinal  pits.  The  second  stemite 
bears  a  well  developed  process  and  the  eighth  ends  in  three  curved 
spines  of  which  the  central,  longer  one  has,  arising  from  its  base 
beneath,  a  fourth  spine,  short,  stout,  pointed  and  obliquely  directed 
backward. 

The  female  is  quite  similar  to  the  male  in  general  appearance  and 
color  markings.  The  lower  surface  of  the  flagellxmi  is  somewhat 
lighter  and  the  yeUow,  especially  on  the  scutimi  and  the  abdomen, 
is  somewhat  more  extensive,  consequently  fewer  of  the  fasciae  on 
the  tergites  are  interrupted  medially  and  the  median  paired  spots 
less  frequently  completely  formed.  The  yellow  on  the  stemites  is 
also  more  extensive.  In  some  specimens  the  black  is  limited  to  a 
medial  spot  on  the  second  and  narrow  basal  borders  on  stemites  3-5. 
The  ultimate  segment  is  yellow  apically  with  a  deep  median  anterior 
notch  above  and  a  less  evident  one  below,  and  its  tergite  basally 
bears  at  the  sides  a  cluster  of  short  stout  spines. 

Length. — 14-18  mm. 

In  tJie  last  volume  of  his  monograph,  page  965,  Handlirsch  places 
duflica;ta  Provancher  as  a  probable  synonym  of  scolopacea  Hand- 
lirsdi,  giving  as  his  reasons  for  so  doing  the  fact  that  the  two  descrip- 
tions were  published  at  about  the  same  time  and  that  he  could  not 
determine  from  Provancher's  description  whether  it  was  based  upon 
scolopacea  Handlirsch  or  tibialis  Handlirsch.  I  cannot  accept  this 
contention.  The  description  of  duplicata  Provancher,  which  appeared 
in  the  issue  of  Le  Naturaliste  Canadien  for  November,  1888,  was 
published  prior  to  that  of  scolopacea  Handlirsch.  Provancher's 
type  is  what  is  known  to  entomologists  in  America  as  duplicata;  it 
is  not  tUncilis  Handlirsch.  It,  therefore,  can  not  by  any  possible 
means  be  made  a  synonym  of  scolopa^ea  Handlirsch  and  must  stand 
as  a  good  species.  As  far  as  it  is  possible  to  judge  from  the  descrip- 
tion of  scolopa^ea  given  by  Handlirsch  lus  species  is  identical  with 
Provancher's  dupluxUa. 

Haibitat. — ^Mexico,  New  Mexico,  Arizona,  California,  Colorado, 
Utah,  and  Washington. 

Number  of  specimens,  males  267,  females  195. 
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STENIOUA  ALBICANHA,  aew  i 

Pig8.  9, 14,  23,  24,  25. 

Male. — ^Black:  labmm,  mandibles  except  apices,  clypeus  except  a 
pair  of  small  black  basal  spots,  spot  on  either  side  of  anterior  oceUns, 
space  between  antennae,  scape  and  first  two  flagellar  segments  below, 
anterior  and  posterior  orbits,  posterior  border  of  pronotum,  tubercles 
and  more  or  less  of  the  sides  of  the  prothorax,  spot  on  tegulae,  small 
lateral  spots  on  scutimi  above  base  of  wing,  triangular  lateral  spots  on 
scutellum,  fascia  on  metanotmn,  small  spot  on  mesopleurae,  spot  on 
metopleurae,  large  spot  on  sides  of  median  segment,  smaller  one  near 
the  spiracle  of  the  segment,  fascia  of  first  tergite  broken  into  pair  of 
large  lateral  spots  and  a  pair  of  dorsal  triangular  spots  on  posterior 
part  of  tergite,  fascia  of  second  similar  to  that  of  first,  but  with  the 
anterior  border  of  the  lateral  spots  prolonged  medially  and  the  pair 
of  dorsal  spots  larger  and  more  eUiptical,  remaining  fasciae  similar 
in  design  but  in  most  specimens  not  broken  into  dorsal  and  lateral 
spots,  apex  of  ultimate  tergite,  continuous  fasciae  on  all  stemites 
emarginate  medially,  spot  on  coxae  below,  stripe  on  anterior  and 
posterior  surfaces  of  femora,  tibi»  except  spot  below  on  all,  and  tarsi, 
pcHe  yellowish  or  soiled  white. 

Length. — 18-21  mm. 

In  development  the  antennae,  legs,  and  genital  stipes  are  quite 
similar  to  those  of  duplicata.  Segments  4-11  of  the  flagellxmi  bear 
narrow  elongate  pits  on  the  posterior  surface.  The  second  stemite 
bear  a  prominent,  pointed  spine.  It  differs  from  duplicala  in  having 
the  pubescence  of  the  head  and  thorax  somewhat  better  developed, 
in  being  of  larger  size,  in  having  the  mesostemum  black,  and  in  the 
reduction  of  the  markings  of  the  scutum  and  dorsum  of  the  median 
segment,  which  latter  is  without  maculations  on  the  type  and  on  all 
specimens  except  one.  It  is  more  robust  than  duplicata,  showing  a 
relatively  greater  width  of  thorax  and  abdomen.  Furthermore,  the 
maculations,  especially  the  dorsal  markings  of  the  abdomen,  are  in 
color  quite  distinct  from  those  of  duplicata.  In  that  species  the 
markings  are  usually  a  bright  clear  yellow,  whereas  in  aUncantia 
they  are  a  soiled  faded  yellow  or  muddy  white. 

HaMtat. — ^Washington  and  Oregon. 

Number  of  specimens  examined — males  9,  females  0. 

Type.— Cat.  No.  19802  U.S.N.M. 

STENIOUA  OBUQUA  CrenoD. 

Figs.  10,  15,  26,  27,  28,  31. 

Monedula  ohliqua  Crbsson,  Proc.  Ent.  Soc.  Phila.,  vol.  4, 1865,  p.  469,  female. 
Steniolia  obliqua  Handursch,  Sitz.  Akad.  Wissensch.  Wien,  vol.  98,  1889,  p. 
511,  pi.  1,  fig.  16,  female  and  male. 

Male. — Black:  Clypeus,  labrum,  mandibles  except  tips,  scape  and 
first  two  segments  of  flagellum  below,  frons  below  insertion  of  anten* 
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nae,  broad  anterior  orbits  narrowed  above,  very  narrow  interrupted 
posterior  orbits,  spot  on  anterior  and  medial  coxae  below,  sometimes 
spot  on  mesostemmn  jnst  behind  anterior  coxae,  anterior  femora 
anteriorly  for  the  most  part,  medial  and  posterior  femora  on  anterior 
surface  distally,  tibia  e  except  stripe  on  posterior  surface,  pale  greenish 
yellow.    Spot  on  tubercles,  spot  on  tegulae,  pair  of  triangular  spots 
laterally  on  scuteUum,  short  fascia  on  metanotum,  fascia  of  first  ter- 
gite  broken  into  a  pair  of  median  roimded  spots  and  a  pair  of  large 
lateral  spots,  fasciae  on  tergites  2-6  continuous  and  undulate,  that 
on  second  extended  forward  on  either  side  of  the  midline  in  the  form 
of  an  inwardly  directed  tooth,  ultimate  tcrgite  apically,  lateral  spots 
on  stemites  2-6,  and  tarsi  more  or  less,  white. 
The  apical  segment  of  the  posterior  tarsus  is  black  and  the  remaining 
segments  distally  more  or  less  so;  the  distal  half  of  the  ultimate  seg- 
ment of  the  middle  tarsus  is  also  black.    The  head,  thorax,  basal 
joints  of  the  legs  including  the  femora,  first  segment  of  the  abdomen 
above  and  first  and  second  below  are  densely  covered  with  a  long 
white  pubescence.    On  the  posterior  part  of  the  abdomen  the  pube- 
scence is  shorter  and  less  conspicuous.    The  flagellum  at  the  union  of 
the  segments  is  distinctly  notched  posteriorly  and  most  evident  at 
the  distal  end  of  segments  6-9.    The  somewhat  prominent  areas  seen 
on  segments  6-11  posteriorly  lack  the  pits  found  on  duplicata.    The 
middle  femora  are  dilated  apically  and  the  spine  at  the  distal  end  in 
front  is  strongly  curved.    Seen  from  in  front  the  basal  half  of  the 
middle  metatarsus  appears  curved  or  emarginate  on  the  inner  side  and 
the  distal  half  dilated,  due  to  the  presence  of  a  broad  but  thin  carina 
on  the  inner  surface  running  somewhat  obliquely  downward  and  for- 
ward to  the  tip  of  the  joint.    The  second  stemite  bears  a  distinct 
tooth-like  process  and  the  eighth  ends  in  three  short  very  hirsute 
spines.    At  the  base  of  the  middle  one  on  the  ventral  sm^ace  there  is 
a  short  blxmt  process  from  which  two  carina  diverge  basally.    The 
dorsal  aspect  of  this  ventral  plate  is  characterized  by  a  semicircular 
crest  continuous  with  the  base  of  the  outer  spines  and  enclosing  a 
prominent  pit  at  the  base  of  the  middle  spine. 

Female. — ^Black:  Qypeus,  labrum,  mandibles  except  tips,  scape 
and  first  two  flagellar  segments  below,  frons  below  insertion  of  an- 
tennae,  broad  anterior  orbits  narrowed  above,  narrow  interrupted 
posterior  orbits,  posterior  margin  of  pronotum  xmited  with  tubercles 
from  which  a  line  extends  downward,  spot  on  tegulae,  spot  on  anterior 
and  middle  coxae  below,  anterior  and  posterior  stripe  more  or  less  well 
developed  on  anterior  and  middle  femora,  posterior  femora  distally, 
tibiae  except  spot  on  posterior  surface,  and  coxae,  yeUow,  the  color 
deeper  on  legs  than  elsewhere.  Triangular  lateral  spots  on  scutellimi, 
fascia  on  metanotum,  fascia  on  first  tergite  broken  into  a  pair  of 
rounded  medial  spots  and  broad  lateral  spots,  undulate  continuous 
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fasciae  on  tergites  2-5,  that  on  segment  two  on  either  side  of  midline 
prolonged  forward  in  the  form  of  an  inwardly  pointed  tooth,  those  on 
third  and  fourth  less  prolonged,  ultimate  tergite  with  bilobed  spot  at 
apex,  lateral  spots  on  stemites  2-6,  white,  sometimes  tinged  with 
greenish  yellow. 

The  distal  joint  of  the  flagellum  is  reddish  at  the  apex  and  the  seg- 
ments beyond  the  second  are  more  or  less  so  below.  The  middle 
tibiae  are  dilated;  the  first  segment  of  the  middle  tarsus  is  only 
sUghtly  curved  basally  and  lacks  the  carina  found  on  the  male.  The 
pubescence  is  similar  to  that  of  the  male  but  somewhat  less  well 
developed. 

Length. — 14-16  mm. 

The  color  of  the  markings  of  this  species  varies  from  yellow  through 
yeUowish  or  greenish  white  to  almost  white.  All  the  flagellar  seg- 
ments may  be  hghter  beneath  than  above,  but  the  hght  color  is  more 
pronounced  on  the  proximal  ones  and  always  more  in  evidende  on  the 
female  than  on  the  male.  The  lateral  spots  on  stemites  2-5  may  or 
may  not  be  connected  by  apical  lines  on  the  female;  they  are  not  so 
connected  on  the  male.  The  spots  on  the  sixth  stemite  of  the  female 
are  sometimes  united.  On  some  specimens  there  is  an  irregular  spot 
on  the  side  of  the  median  segment  posteriorly,  extending  slightly  onto 
its  posterior  surface.  The  line  on  the  posterior  border  of  the  pro- 
notum  of  the  male  may  be  wanting  or  present  as  two  widely  separated 
spots,  and  the  fasciae  on  tergites  2-4  may  be  interrupted  medially. 

In  this  species  the  eyes  are  not  so  widely  separated  as  in  duplicata, 
and  in  both  males  and  females  they  are  distinctly  divergent  at  the 
clypeus. 

Habitat, — Colorado,  Utah,  Wyoming,  British  Columbia. 

Number  of  specimens  examined — ^males  8,  females  14. 

STENIOUA  TIBIALIS  Handllracli. 

Figs.  11, 16,  29,  30,  32,  33. 

Steniolia  tibialis  Handursch,  Sitz.  Akad.  Wiasensch.  Wien,  vol.  98,  1889,  p. 
513,  pi.  2,  fig.  1,  male  and  female. 

Male. — ^Black:  Labrum,  mandibles  except  tips,  clypeus,  scape 
below,  first  two  flagellar  segments  below,  small  spot  between  antennae, 
anterior  orbits,  narrow  posterior  orbits,  broken  line  on  posterior 
border  of  pronotum,  tubercles  and  narrow  line  on  sides  of  prothorax, 
spot  on  tegulae,  lateral  spots  on  scutellum,  sometimes  short  fascia  on 
metanotum,  pair  of  large  lateral  spots  and  pair  of  small  medium  pos- 
terior dorsal  spots  on  first  tergite,  continuous  fasciae  on  tergites  2-6, 
that  on  second  with  a  deep  anterior  medial  emargination  which  is 
produced  to  right  and  left  posteriorly,  remaining  fasciae  with  shallow 
anterior  median  biemarginations,  seventh  tergite  apically,  lateral 
spots  on  stemites  2-6,  femora  distally  more  or  less,  tibiae  except  hne 
on  first  pair  below,  and  tarsi,  yeJiow. 
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Tho  flagolhun,  except  the  basal  segments  below,  is  black  and 
although  specialized  areas  are  present  these  do  not  bear  pits  as  do 
those  found  on  duplicaia.  The  middle  tibia  and  metatarsus  are 
modified  in  a  fashion  almost  identical  with  that  of  obliqua.  The 
apical  half  of  the  ultimate  segment  of  the  tarsi  is  decidedly  dusky. 
The  process  on  the  second  stemite  is  short  sharp  and  obUquely 
directed  backward. 

Female. — ^Black:  Clypeus,  labrum,  mandibles  except  tips,  scape, 
and  basal  joints  of  flageUum  below,  frons  below  insertion  of  antennae, 
small  spot  before  anterior  oceUus,  anterior  orbits,  posterior  orbits 
quite  narrow  above,  posterior  of  pronotum,  tubercles,  spot  on  tegulae, 
brief  lateral  line  on  scutum  above  base  of  anterior  wings,  large  lateral 
spots  on  scutellum,  fascia  on  metanotum,  spot  on  lateral  angles  of 
median  segment  extended  on  the  side  and  somewhat  on  the  posterior 
surface  of  same,  spot  on  mesopleurae,  small  spots  on  metapleurae, 
fascia  of  first  tergite  broken  into  a  pair  of  very  large  lateral  spots  and 
a  pair  of  elliptical  medial  spots  approximated  on  median  line,  the 
remaining  fasciae  slightly  xmdulate  laterally,  deeply  and  double 
emarginate  medially,  the  fasciae  on  second  and  third  produced  for- 
ward and  inward  on  either  side  of  the  emargination,  most  conspic- 
uous on  second,  broad  fasciae  on  stemites  2-5,  ultimate  segment  api- 
cally  both  above  and  below,  spot  on  coxae  below,  quite  small  on  pos- 
terior pair,  anterior  and  posterior  borders  of  anterior  and  middle 
femora,  most  evident  on  anterior  pair,  and  coxae,  yeUow. 

The  intermediate  tibiae  are  dilated  as  in  the  case  of  <Miqua  and  the 
first  segment  of  the  middle  tarsus  is  slightly  curved  basally;  wings 
very  slightly  infumated.  The  pubescence  is  similar  to  that  of 
dbliquay  to  which  species  this  one  is  very  similar,  save  in  the  color  of 
the  maculations. 

Length, — 16  mm. 

EabiUU, — Califomia,  Nevada. 

Number  of  specimens — ^males  3,  females  3. 

Genus  STICTIA  Dliger. 

Vespa  nignata  Linnaeus,  Systema  Naturae,  ed.  10,  vol.  1, 1758,  p.  574. 

Bemhyx  Fabbicius,  Syst.  Ent.,  1775,  p.  361. 

Benibex  Fabricius,  Mant.  Ins.,  vol.  1, 1787,  p.  285. 

M<medula  Latreuxb,  Hist.  Nat.  Ins.,  vol.  3, 1802,  p.  343. 

SticUa  Iluobr,  Fauna  Etnisca  (Rossi),  ed.  2,  vol.  2,  1807,  p.  131. 

Bevnbex  Dahlbom,  Hym.  Eur.,  vol.  1, 1845,  p.  486. 

Jionechila  Dahlbom,  Hym.  Eur.,  vol.  1, 1845,  p.  492. 

Monedula  Bubmbistbs,  Bol.  Acad.  Cordova,  vol.  1, 1874,  p.  110. 

Monedula  Handursch,  Sitz.  Akad.  Wissensch.  Wien,  Math.-Nat.  CI.,  vol.  99, 

Abth.  1, 1890,  p.  77. 
MoMdula  EoHL,  Die  Gatt.  d.  Spheg.,  1896,  p.  436. 
SticHa  Fox,  Ent.  News,  1901,  p.  269. 

Tifpe. — Vespa  eignata  Linnaeus,  by  present  designation. 
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The  head  seen  from  in  front  is  broader  than  long  and  ahnost  as 
broad  as  the  thorax.  The  compound  eyes  are  large  and  strongly 
arched.  The  inner  margins  are  divergent  at  the  clypeus,  rarely  sub- 
parallel,  and  the  lower  margin  reaches  the  base  of  the  mandible.  The 
facets  near  the  inner  border  of  the  eye  are  sUghtly  larger  than  those 
near  the  outer  border,  the  change  in  size  from  one  margin  to  the  other 
being  almost  imperceptible.  The  frons  on  the  males  is  usually  nar- 
rower than  the  compound  eye  measured  at  the  level  just  above  the 
insertion  of  the  antennae;  on  the  females  it  equals  or  exceeds  the  width 
of  the  eye  at  the  same  level.  The  ocellar  cicatrices  are  flat,  not  simk 
in  a  pit,  and  are  semicircular  in  form.  The  anterior  one  is  greater 
than  a  semicircle,  somewhat  horseshoe-shaped,  with  the  opening 
directed  toward  the  clypeus;  the  posterior  ones  are  a  trifle  greater 
than  a  semicircle,  of  which  the  open  side  is  toward  the  compoxmd 
eye.  The  precipitous  posterior  surface  of  the  head  is  concave  and  the 
temples  are  quite  narrow. 

llie  outer  border  of  the  mandible  is  entire,  the  apex  simple,  and 
the  inner  border  provided  with  three  teeth.  The  labrum  is  relatively 
flat,  longer  than  broad,  and,  as  in  the  case  of  Bicyrtes,  is  bluntly 
rounded  at  the  end,  not  emai^inate.  The  maxillae  are  moderately 
long,  stoutly  developed  and  each  is  half-conical  in  form  so  that  when 
the  two  are  approximated  they  form  a  tube  within  which  Ues  the 
tongue.  The  maxillary  palpi  consist  of  six  s^ments,  the  labial  of 
four.  As  in  the  case  of  BemUx  the  maxillae  when  folded  at  rest  are 
concealed  beneath  the  labrum.  The  clypeus  is  wider  than  long  and  is 
but  slightly  arched,  less  so  than  in  the  case  of  Bemhix.  On  the  distal 
median  part  above  the  base  of  the  labrum  there  is  in  nearly  all  species 
a  somewhat  triangular  area  above  which  on  the  median  line  there  is 
a  short  but  evident  carina  continuous  with  the  median  carina  of  the 
frons  separating  the  antennae.  On  either  side  of  this  carina  the 
base  of  the  clypeus  slopes  abruptly  in  toward  the  insertion  of  the 
antenna.  The  antennae  are  inserted  quite  close  to  the  base  of  the 
clypeus  and  consist  in  the  female  of  12  segments,  in  the  male  of  13, 
in  which  case  several  of  the  flagellar  segments  may  bear  modifications 
that  are  useful  in  determining  species. 

As  in  the  case  of  Bemhix  the  dorsum  of  the  thorax  is  relatively  flat, 
the  posterior  border  of  the  prothorax  is  much  below  the  level  of  the 
scutum,  and  the  tubercles  do  not  reach  the  tegulae.  The  suture  be- 
tween the  sternum  and  epistemum  of  the  mesothorax  is  obliterated. 
The  median  segment  shows  a  clearly  defined,  broad,  dorsal  middle- 
field,  which  is  continued  upon  the  almost  vertical  posterior  surface 
of  the  segment.  The  lateral  angles  of  the  segment  are  roundly 
prominent,  not  so  sharply  compressed  as  in  the  case  of  Bicyrtes 
nor  so  blimtly  rounded  off  as  in  the  case  of  Bemhix. 
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The  abdomen  is  relatively  stout  and  widest  at  the  junction  of  the 
first  and  second  s^ments.  The  tergites  are  strongly  arched,  the 
stemites  flat.  The  ultimate  tergite  of  the  males  is  provided  with 
prominent  lateral  processes  or  spines  and  the  median  prolongation  is 
emai^inate  at  the  end.  The  ultimate  tergite  of  the  females  lacks 
tie  spines,  is  rounded  apically,  and  its  surface,  punctate  or  slightly 
rugose,  is  without  a  pygidial  area.  On  the  second  stemite  of  the 
male  there  is  a  median  prominence  or  carina  more  or  less  well  devel- 
oped; this  is  also  discernible  on  the  females  of  some  species,  but  on 
others  it  is  wholly  lacking.  The  sixth  stemite  of  the  male  bears  a 
conspicuous  median  area  that  is  sUghtly  raised  and  is  finely  punctate 
or  granular.  The  eighth  stemite  of  the  male  ends  in  a  single,  stout, 
curved  spine. 

The  male  genital  armature  consists  of  a  basal  piece  (cardo)  which 
bears  the  lateral  stipites,  the  median  spatha,  and  below  tliis  the 
sagittae.  The  stipites  are  strongly  chitinized,  long,  curved,  and 
pointed.  The  spatha  is  roundly  dilated  at  the  end  and  bears  a  deep 
median  deft.  The  form  is  distinctly  different  from  that  in  any  of 
the  closely  related  genera.  The  sagitta  is  a  divided  structure;  the 
dorsal  or  inner  part,  the  longer  and  the  more  slender  of  the  two,  is 
weakly  chitinized  and  somewhat  hirsute;  the  ventral  or  outer  part 
is  heavier,  shorter,  not  strongly  chitinized  and  very  hirsute. 

The  legs  are  relatively  long  and  strong.  The  middle  coxae  are 
separated.  The  middle  femora  of  the  males  bear  near  the  distal  end 
on  the  lower  border  a  conspicuous,  curved,  distally  directed  tooth. 
All  tibiae  and  tarsi  in  both  sexes  are  beset  with  spines,  which  are 
better  developed  in  the  female  than  in  the  male.  In  both  sexes  the 
anterior  tarsi  are  provided  with  tarsal  combs,  which  are  much  better 
developed  in  the  females  than  in  the  males.  The  pulvilli  are  large 
and  conspicuous  and  the  middle  tibiae  bear  at  the  distal  end  a  single 
spur. 

The  wings  are  much  like  those  of  Bembix.  The  pterostigma  of  the 
anterior  wing  is  obliterated.  The  radial  cell  is  long,  narrow,  of 
nearly  uniform  width  and  roimded  at  the  distal  end,  which  lies  on  the 
costal  border  of  the  wing.  The  first  cubital  cross  vein,  as  in  Bembix 
near  its  posterior  end  is  strongly  bent  toward  the  proximal  end  of  the 
wing.  The  second  cubital  cell,  which  receives  both  discoidal  cross 
veins,  is  much  wider  on  the  cubital  vein  than  on  the  radial.  The 
third  cubital  cross  vein  is  deflected  toward  the  distal  end  of  the  wing 
and  at  the  posterior  end  is  rounded  so  that  the  third  cubital  cell 
extends  as  far  toward  the  distal  end  of  the  wing  as  does  the  radial 
cell.  The  angle  formed  by  the  junction  of  the  radial  and  third  cu- 
bital cross  veins  and  opening  outward  is  acute.  The  first  submedian 
cell  is  longer  than  the  second,  which  steadily  increases  in  width 
65008**— Proc.N.M.vol.5a— 17 2 
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toward  the  distal  end.  The  basal  vem  arises  at  the  distal  end  of  the 
first  submedian  ceU. 

The  retinaculum  on  the  hind  wing,  consisting  of  an  unbroken  row 
of  booklets,  begins  proximal  to  the  origin  of  the  radial  vein,  which 
reaches  near  to  the  distal  end  of  the  wing.  The  median  ceU  is  long. 
The  cubitus  arises  quite  near  the  distal  end  of  the  submedian  cell. 
The  posterior  distal  angle  of  the  submedial  cell  formed  by  the  sub- 
median  and  submedian  cross  veins  is  obtuse,  sometimes  approaching 
a  right  angle.  The  submedian  vein  terminates  in  the  anal  sinus. 
In  some  species  the  wings  are  more  or  less  infumated,  in  others  they 
are  hyaline. 

The  pubescence  is  short  and  inconspicuous,  especially  on  the  fe- 
males. The  pimctation  is  shallow,  fine,  and  xmiform  affording  Uttle 
groimd  for  the  separation  of  species. 

This  generic  description  is  based  on  a  limited  number  of  species 
from  the  United  States,  Mexico,  West  Indies,  Central  and  South 
America 

KST  TO  SPECIES. 

Males. 

1.  Lateral  spinee  of  seventh  teigite  pointed  at  tip;  thorax  maculated;  first  tergite 
with  a  double  fascia  interrupted  medially;  fasciae  of  following  tergitesnot  broken 
into  spots signata. 

1.  Lateral  spines  of  seventh  tergite  truncate  at  tip;  thorax  immaculate;  fascia  on 
third  tergite  reduced  to  four  (rarely  two)  spots carohna, 

FemaUt. 

1.  Scutum  with  a  pair  of  lateral  and  pair  of  discal  stripes;  stemitcs  1-4  almost  wholly 

yellow signata 

1.  Scutum  black;  yellow  on  stemites  confined  to  triangular  lateral  spots Carolina, 


SnCTU  SIGNATA  1 

Figs.  34,  35,  38,  39,  43. 

Vespa  signata  Linnabus,  Syst.  Nat.,  ed.  10,  vol.  1, 1758,  p.  574. 
Bembex  signata  Fabricius,  Syst.  Ent.,  1775,  p.  361. 

Bembexvespiformis  Ouvibh,  Encycl.  Meth.,  vol.  4, 1789,  p.  290,  pi.  106,  fig.  18. 
Monedula  signata  Lbpelbtier,  Hym.,  vol.  3, 1845,  p.  283. 
Monedtda  signata  Handlibsch,  Sitz.  Akad.  Wissensch.  Wien,  Math.-Nat.  CI., 
vol.  99, 1890,  p.  86. 

Male. — Black:  Labrum,  mandibles  except  apices,  dypeus  except 
a  pair  of  vertical  lines  basally  which  may  be  broken  into  spots,  lower 
part  of  frons  usually  extended  medially  above  the  insertion  of  the 
antennse,  scape  below,  broad  anterior  orbits  ending  above  in  a  lateral 
spot  on  either  side  of  the  anterior  ocellus,  posterior  orbits  broad 
below,  narrow  above,  and  ending  in  a  small  spot  on  either  side  of  the 
vertex,  posterior  border  of  pronotum  continued  to  the  tubercles, 
where  it  is  united  with  a  lai^e  spot  on  sides  of  prothorax,  pair  of 
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broad  lateral  lines  and  pair  of  discal  lines  on  scutum,  spot  on  tegulae, 
spot  on  base  of  anterior  wings,  fascia  on  anterior  margin  of  scutellxun 
widest  laterally,  metanotum,  curved  fascia  on  dorsum  of  median 
s^ment,  pair  of  triangular  spots  on  its  posterior  surface,  which  are 
sometimes  united  with  the  fascia  above,  its  postero-lateral  angles  and 
its  sides  almost  wholly,  mesopleurse  and  metapleursB  except  borders 
of  sutures,  mesostemum  except  pair  of  lateral  spots,  fasciae  of  ter- 
gites,  interrupted  medially,  the  first  broad  laterally  and  horseshoe- 
shaped  dorsally  on  either  side  of  the  midline,  second  to  fifth  of  the 
same  pattern  as  the  first,  but  with  the  anterior  half  of  the  horseshoe 
more  or  less  imperfectly  developed,  sixth  broken  into  four  spoos, 
pair  of  lateral  spots  on  ultimate  tergite,  stemites  1-5  except  medial 
spots  on  2-5,  which  on  5  and  sometimes  on  4  are  continuous  with  an 
anterior  black  border,  the  legs  except  small  black  spot  on  posterior 
side  of  all  femora  and  black  spot  on  knees  prolonged  on  upper  side  of 
posterior  tibiae,  yeUow. 

The  flagellum  is  black,  with  the  underside  somewhat  testaceous 
especially  toward  the  apex.  Its  ultimate  segment  is  slightly  curved 
and  obliquely  truncate  apically.  S^ments  6  and  10-12  are  excavated 
or  pitted  and  7-9  are  somewhat  rotmded  out  below.  The  middle 
femora  below  near  the  distal  end  bear  a  short,  blimt,  curved  tooth. 
The  second  stemite  basally  bears  a  moderately  developed  carina. 
The  sixth  is  black  and  medially  bears  a  slightly  raised,  transverse, 
semicircular  area  conspicuous  for  its  fine,  close  punctation.  The 
ultimate  tergite  is  notched  at  the  tip  and  its  lateral  angles  are  devel- 
oped in  the  form  of  short,  stout,  acutely  pointed  spines. 

Female. — ^The  female  is  quite  similar  to  the  male  in  general  appear- 
ance, but  to  the  color  description  of  the  male  the  following  additions 
are  necessary:  The  triangular  spots  on  the  posterior  surface  of  the 
median  s^ment  are  usuaUy  imited  with  the  fascia  above  them;  the 
anterior  branches  of  the  horseshoe  on  the  first  tergite  are  extended 
downward  on  the  anterior  surface  of  the  segment;  there  is  a  black 
stripe  above  on  all  femora  and  also  on  all  tibiae;  there  is  a  line  below 
on  middle  femora  and  also  on  middle  and  anterior  tibiae;  and  the 
black  spots  on  the  mesostemum  are  quite  small.  The  ultimate 
stemite  is  black  and  faintly  carinate  medially;  the  tdtimate  tergite 
bears  a  pair  of  lateral  yellow  spots  and  is  closely  and  regularly 
punctured,  showing  a  sUghtly  rugose  appearance  and  a  fairly  well- 
marked  longitudinal  median  ridge. 

In  both  sexes  the  discal  marks  on  the  scutum  are  more  or  less 
rufous,  and  the  legs  are  a  deeper  yellow  than  the  markings  of  the  body. 
The  wings  are  hyaline  and  the  veins  brownish  black.  The  pubescence 
is  short,  rather  sparse  and  inconspicuous  except  on  the  vertex  and  on 
under  parts  of  the  thorax.  There  is  but  Utile  variation  in  the  mark- 
ings. 
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Length. — 22-24  mm. 

This  is  one  of  the  commonest  of  tropical  species  and  has  been 
reported  from  Mexico,  West  Indies,  and  as  far  south  as  the  Argentine 
Republic.  Fox  in  his  Synopsis  of  the  Bembicini  of  Boreal  North 
America  reports  a  single  specimen  from  California,  taken  by  D.  W. 
Coquillett.  I  have  before  me  from  Mexico  and  the  West  Indies  9 
males  and  13  females. 


SncnA  CAROLINA  ] 

Figs.  2,  36,  37,  40,  41,  42,  44. 

Benibex  Carolina  Fabricius,  Ent.  Syst.,  vol.  2, 1793,  p.  249. 
Monedula  ocarolina  Latrbillb,  Hist.  Nat.,  vol.  13, 1806,  p.  302,  pi.  102,  ^,  3. 
Manedula  ocarolina  Lbpblbtibr,  Hist.  Nat  Hym.,  vol.  3, 1845,  p.  281. 
Monedula  Carolina  Handlibsch,  Sitz.  Akad.  Wissensch.  Wien,  Math.-Nat.  01., 
vol.  99,  1890,  p.  110. 

Male. — ^Black:  Lateral  stripes  on  labrum,  pair  of  lateral  spots  and 
median  stripe  on  clypeus  usually  contiguous,  spots  between  antennae, 
base  of  mandibles,  scape  below,  anterior  and  narrow  posterior  orbits 
both  shortened  above,  whUe  or  greenish  yeUov).  Fasciae  of  first  tergite 
broad  laterally,  acutely  narrowed,  and  rather  widely  interrupted 
medially;  second,  broad  laterally,  somewhat  less  widely  interrupted 
medially,  roundly  emarginate  on  either  side  of  the  midline  with 
anterior  margin  curved  forward  medially;  third  usually  broken  into 
four  spots,  sometimes  only  two;  small  lateral  spots  occasionally  on 
tergites  four  and  five,  lateral  spots  on  seventh  usually  connected  on 
midline,  lateral  spots  on  stemites  2-3  and  occasionally  on  4,  tarsi 
above  more  or  less,  light  creamy  or  fainUy  greenish  yellow.  Tibiae 
except  a  broad  stripe  on  inner  surface  of  posterior  pair,  distal  extremi- 
ties of  femora,  orange^ellow. 

When  seen  from  above  the  ultimate  segment  of  the  flagellum  is 
roundly  pointed  at  the  apex,  and  s^ments  6-1 1  on  their  posterior  sur^ 
faces  diow  more  or  less  well-marked  prominences.  Segments  6-12 
bear  pits  on  their  posterior  surfaces  most  conspicuous  on  segment  6. 
There  is  a  conspicuous  tooth  on  the  underside  of  the  apical  end  of  the 
middle  femora,  which,  when  the  legs  are  folded,  is  covered  by  a  dila- 
tion on  the  posterior  side  of  the  base  of  the  metatarsus.  There  is  a 
trace  of  a  median  carina  on  the  second  stemite,  and  on  tergite  6 
there  is  a  small,  weakly  developed  median  tubercle,  behind  which 
there  is  a  transverse  area  more  finely  sculptured  than  the  surrounding 
surface.  The  ultimate  tei^te  is  notched  at  the  tip  and  each  lateral 
angle  is  produced  into  a  broad  truncated  spine. 

Female. — ^Black:  Labrum,  mandibles  except  tips,  clypeus  except 
usually  a  pair  of  black  spots  basally  variable  in  size,  pair  of  spots 
continuous  with  the  apical  border  of  frons,  scape  below;  anterior  and 
narrow  posterior  orbits;  broken  line  on  posterior  border  of  pronotum; 
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tubercles^  spot  on  mesopleura  posterior  to  tuberdes,  pair  of  small 
lateral  spots  on  scutelluAi,  sometimes  wanting;  spot  on  lateral  angles 
of  median  s^ment,  fascia  on  first  tergite  broad,  interrupted  and 
deeply  emarginate  medially,  second  interrupted  medially  and  emar- 
ginate  on  either  side  of  the  midline  anteriorly,  third  broken  into  four 
spots,  fourth  and  fifth  reduced  to  lateral  spots;  lateral  spots  on  stem- 
itee  2-4,  sometimes  2-5,  femora  distally ;  tibiae  except  more  or  less  of 
posterior  surfaces,  tarsi,  yeUow  or  pale  greenish  yeUow. 

Length.— 24t-28  mm. 

This  handsome  insect  is  our  largest  representative  of  the  Bern- 
hicini.  The  variation  in  the  markings  is  not  wide  but  is  more  preva- 
lent in  the  male  than  in  the  female.  The  distribution  of  the  light 
and  dark  areas  on  the  labrum  and  clypeus  of  the  male  differs  with 
almost  every  individual,  the  prevailing  pattern  being  set  forth  in  the 
description  above.  The  shade  of  the  color  of  the  markings  is  quite 
varied  on  the  male,  less  so  on  the  female.  The  wings  are  sU^tly 
inf umated.  The  coxae,  trochanters,  and  femora,  except  more  or  lees 
of  the  apical  ends,  are  black;  the  tribiae  and  tarsi  are  yellow,  with  more 
or  lees  black  below;  the  apical  segment  of  the  tarsi  is  somewhat  dilated 
and  in  the  male  is  mostly  black.  The  pubescence  is  nowhere  con- 
spicuous except  on  the  vertex,  and  the  sculpturing  on  the  body  is 
fine  and  close.  The  labium  in  both  sexes  is  covered  with  coarse, 
shallow,  scattered  punctures,  and  the  apical  portion  of  the  ultimate 
tergite  of  the  male  id  quite  similarly  pimctured.  The  ultimate  tergite 
of  the  female  is  densely  and  rather  coarsely  punctured  and  the  apical 
portion  appears  somewhat  rugose. 

Habitat — ^Pennsylvania,  New  Jersey,  Georgia,  Louisiana,  Texas, 
New  Mexico,  Oklahoma,  Kansas,  and  Illinois. 

Number  of  specimens  examined — ^males,  26;  females,  19. 

SnCTIELLA«  new  geniiB. 

Monedtda  Handlibsch  and  Authors  (part). 

Type  of  the  genus. — Monedulaformosa  Cresson. 

The  species  belonging  to  tMs  genus  are  on  the  whole  more  slender 
tiian  those  of  the  genera  Stictia  and  Bembix,  resembling  more  closely 
those  of  the  genus  StemoUa.  In  length  they  vary  from  10  to  20  milli- 
meters. The  head  when  viewed  from  in  front  is  broader  than  long. 
In  the  majority  of  species  it  is  about  as  broad  as  the  thorax;  in  a  few, 
however,  it  is  distinctly  narrower  than  the  thorax.  The  compound 
eyes  are  large,  strongly  arched  and  naked.  The  facets  near  the  inner 
border  are  very  shghtly  larger  than  those  on  the  outer.  The  inner 
margins  of  the  eyes  are  usually  subparallel,  occasionally  divergent 
at  the  vertex.  Ite  lower  mai^in  reaches  the  base  of  the  mandible. 
The  precipitous  posterior  surface  of  the  head  is  concave  and  the 
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temples  are  narrow.  The  ocellar  cicatrices  are  circular  or  nearly  so 
and  are  sunk  in  pits,  the  anterior  one  having  a  conspicuous  elevation 
round  about  it. 

The  outer  border  of  the  mandible  is  entire,  the  inner  is  provided 
vdth  one  or  two  teeth  and  the  apex  is  simple.  The  labrum  is  longer 
than  broad  at  the  base,  not  strongly  arched,  roundly  truncate  at  the 
apex,  but  not  emarginate.  The  maxillae  are  well  developed,  rela- 
tively as  long  as  in  the  genus  Stictia,  half  conical  in  shape  and  forming 
a  tube  enclosing  the  tongue  which  is  strongly  divided  at  the  apex. 
The  maxillary  palpi  are  composed  of  six  segments  and  the  labial  of 
four.  The  clypeus  is  much  broader  than  long,  and  very  slightly 
arched.  There  is  no  proximal  median  carina  and  no  distal  flattened 
median  area.  The  distal  border  is  curved.  The  antennae  are  inserted 
on  the  frons  quite  close  to  the  clypeus  and  their  insertions  divide  the 
distance  between  the  compound  eyes  into  three  equal  parts.  In  the 
male  the  antenna  consists  of  thirteen  segments,  in  the  female  of 
twelve.  The  flagellum  of  the  male  seldom  shows  conspicuous  sec- 
ondary sexual  modifications,  and  consequently  is  of  little  use  in  the 
separation  of  species. 

The  dorsum  of  the  thorax  is  relatively  flat,  but  the  posterior  border 
of  the  prothorax  is  much  below  the  level  of  the  scutum,  and  the 
tubercles  do  not  reach  the  tegulae.  The  suture  between  the  sternum 
and  the  epistemum  of  the  mesothorax  is  obliterated.  The  median 
segment  is  short,  its  lateral  angles  are  rounded,  and  its  posterior  sur- 
face nearly  vertical  and  flat.  The  dorsal  middle-field  is  clearly 
defined  and  is  broadly  continued  on  the  posterior  surface. 

The  wings  are  usually  clear,  rarely  somewhat  infxmiated.  The 
radial  cell  at  its  distal  end  is  narrowed  and  rounded  and  Ues  on  the 
costal  border  of  the  wing.  The  first  cubital  cell  in  length  exceeds  the 
second  and  third  combined.  The  first  cubital  cross  vein  is  usually 
straight,  in  some  species  slightly  bent  near  its  junction  with  the 
cubitus  but  never  so  strongly  as  in  the  case  of  Stidia  or  Bemhix. 
In  many  species  the  second  cubital  cell  is  about  as  wide  on  the  radial 
as  it  is  on  the  cubitus,  but  in  others  this  cell  is  decidedly  narrowed  on 
the  radial.  It  receives  both  discoidal  cross  veins.  The  third  cubital 
cross  vein  is  strongly  bent  outward,  but  its  form  and  consequently 
the  form  of  the  third  cubital  cell  vary  somewhat  in  the  different 
species.  This  cell  extends  as  far  toward  the  distal  end  of  the  wing 
as  the  distal  end  of  the  radial  cell,  and  the  angle  formed  by  the  radial 
and  third  cubital  cross  veins  and  opening  outward  is  acute.  The  first 
submedian  cell  is  longer  than  the  second,  which  increases  in  breadth 
toward  its  distal  end.  The  basal  vein  arises  a  short  distance  proxi- 
mal to  the  distal  end  of  the  submedian  cell. 

On  the  hind  wing  the  retinaculum,  consisting  of  an  xmbroken  row 
of  booklets,  begins  a  short  distance  proximal  to  the  origin  of  the 
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radial  vein,  which  extends  almost  to  the  apical  border  of  the  wing. 
The  median  cell  is  long  and  distaUy  bears  two  longitudinal  veins 
(prolongations  of  the  cubitus  and  radial)  extending  to  near  the  border 
of  the  wing.  The  cubital  vein  arises  at  some  distance  from  the  sub- 
median  cell.  The  posterior  angle  of  this  cell,  formed  by  the  junction 
of  the  submedian  and  submedian  cross  veins  is  obtuse.  The  leg^  are 
relatively  long  and  slender  and,  as  in  related  genera,  the  middle  coxae 
are  not  contiguous.  In  the  female  the  combs  of  the  anterior  tarsi 
are  strongly  developed;  in  the  males  they  are  weakly  developed  or 
lacking.  In  the  case  of  the  male  of  many  species  the  middle  femora 
are  serrate,  dentate  or  emarginate.  Likewise  the  middle  metatarsus 
may  be  curved,  in  which  case  the  inner  curved  surface  may  or  may 
not  bear  a  number  of  spines.  In  many  species  the  tarsal  segments 
especially  the  ultimate  segments  are  more  or  less  dilated  and  flat- 
tened. The  tarsal  daws  are  long,  slender,  and  simple,  but  in  one 
species  those  of  the  first  pair  of  legs  are  modified  and  are  not  sym- 
metrical. In  many  species  the  pulviUi  are  large  and  conspicuous; 
in  others,  much  reduced  or  lacking.  In  one  species  the  hind  femora 
are  emarginate. 

The  male  genital  armature  consists  of  a  basal  piece  (cardo),  which 
bears  the  lateral  stipites,  the  median  spatha  below  which  lie  the  sag- 
ittae.  The  stipites  are  large,  more  or  less  strongly  chitinized,  variable 
in  form  but  never  similar  in  general  outline  to  those  of  Stictia.  The 
median  spatha  is  deeply  cleft  at  the  distal  end,  the  two  parts  strongly 
chitinized,  rounded  and  curved  downward.  At  some  distance  from 
the  distal  end  of  the  spatha  on  either  side  there  is  a  short  projection, 
like  the  barb  of  an  arrow,  somewhat  similar  to  that  foimd  in  the  case 
of  Bernbix.  As  in  related  genera  the  sagitta  is  divided  near  its  base 
into  two  parts.  The  inner  division  is  strongly  chitinized,  rounded, 
curved  and  usually  ends  in  a  sort  of  hook.  In  the  exserted  genitalia 
the  inner  divisions  of  the  twosagittaelie  side  by  side  directly  below 
the  spatha.  The  outer  division  of  the  sagitta  is  the  shorter  of  the  two, 
less  strongly  chitinized  and  usually  somewhat  hirsute. 

KEY  TO  8PBCIB8. 

Mala. 

1.  Medial  metatarsus  more  or  lees  strongly  curved;  inner  curved  siuiace  frequently 
beset  with  several  spines 2. 

1.  Medial  metatarsus  not  curved 12. 

2.  Second  stemite  nontuberculate 3. 

2.  Second  stemite  unituberculate 7. 

2.  Second  stemite  bituberculate 8. 

3.  Medial  femora  smooth  beneath pictifrom. 

3.  Medial  femora  serrate  or  dentate  beneath 4. 

4.  Pulvilli  large  and  distinct;  apical  segment  of  all  tarsi  black;  those  of  the  anterior 

pair  dilated  and  flattened .formosa. 

4.  Pulvilli  indistinct;  tarsi  normal 6. 
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5.  Scutum  with  discal  marks;  abdominal  fasciae  all  continuous melanastema, 

5.  Scutum  without  discal  marks;  no  continuous  fasciae  on  venter  of  abdomen 6. 

6.  Wings  distinctly  infumated;  lateral  ventral  spots  on  abdomen  not  confined  to 

Btemites  2  and  3 senata. 

6.  Wings  hyaline;  lateral  ventral  spots  on  abdomen  lacking  or  confined  to  stemites 

2  and  3 plana, 

7.  Apical  segment  of  fore  tarsus  broadly  dilated  and  black;  process  on  second  stemite 

blunt  and  strongly  hirsute  distally tuberculata. 

7 .  Apical  segment  of  fore  tarsus  normal  and  yellow ;  process  on  second  stemite  pointed 

and  smooth  distally callista, 

8.  Medial  femora  smooth;  head  narrower  than  thorax 9. 

8.  Medial  femora  dentate  or  serrate  below;  head  normal 10. 

9.  Width  of  the  second  cubital  cell  on  the  radial  vein  and  on  the  cubital  about  equal ; 

second  stemite  almost  wholly  yellow - bitubercvlata, 

9.  Width  of  the  second  cubital  cell  on  the  radial  vein  about  half  its  width  on  the 

cubital;  second  stemite  mostly  black emarginata, 

10.  Pulvilli  indistinct;  apical  segment  of  tarsi  normal pidchella. 

10.  Pulvilli  distinct;  apical  segment  of  tarsi  black;  anterior  pair  dilated 11. 

11.  Large  and  stout,  18-20  mm;  ^ciae  on  teigites  broad  and  except  first  continuous; 

second  inclosing  pair  of  black  medial  spots;  fasciae  on  stemites  1-5  continuous 
or  narrowly  intermpted speciosa. 

11.  Slender,  about  15  mm;  fasciae  on  tergites  interrupted  on  1  or  on  1-3,  leaving  on 

one  or  more  of  these  tergites  a  pair  of  yellow  medial  spots;  yellow  on  stemites 
in  the  form  of  lateral  spots melampous, 

12.  Head,  thorax,  base  of  abdomen  and  basal  joints  of  legs  covered  with  long,  white, 

dense  pubescence;  most  specimens  but  not  all  have  the  second  stemite  bitu- 
berculate villosa, 

12.  Pubescence  of  head,  thorax,  etc.  of  normal  character 13. 

13.  Second  stemite  nontuberculate tenuicomis. 

13.  Second  stemite  unituberculate megacera. 

13.  Second  stemite  bituberculate 14. 

14.  Medial  femora  of  normal  form,  not  emarginate 15. 

14.  Medial  femora  more  or  less  strongly  emarginate  posteriorly 16. 

15.  Scutum  with  a  pair  of  large  discal  marks exigua. 

15.  Scutum  without  discal  marks pulla. 

16.  Scape  black  above;  mesostemum  marked  with  black;  genital  stipes  as  in  fig. 

77 ./emorata. 

16.  Scape  entirely  yellow;  mesostemum  yellow;  genital  stipes  as  in  fig.  79.  divergent. 

Fetnaiea, 

1.  Pulvilli  distinct 2. 

1.  Pulvilli  indistinct 13. 

2.  Scutum  without  discal  markings 3. 

2.  Scutum  with  discal  marks  more  or  less  well  developed 5. 

3.  Head  narrower  than  thorax;  width  of  second  cubital  cell  on  the  radial  vein  about 

half  its  width  on  the  cubital  vein emarginata, 

3.  Head  normal,  wide  as  thorax;  second  cubital  cell  normal 4. 

4.  Spots  on  Bcutellum  rectangular;  spots  on  either  side  anterior  ocellus pulla. 

4.  Spots  on  scutellum  triangular;  V-shaped  spot  inclosing  anterior  ocellus. m^oc^m. 

5.  Discal  marks  consisting  of  a  pair  of  irregular  spots,  or  of  lines  not  broken,  not 

curved  inward  or  approximated  posteriorly 6. 

5.  Discal  marks  in  form  of  a  U,  either  unbroken,  intermpted  medially,  or  broken 

into  lines  and  spots 7. 

6.  Scutellum  with  pair  of  large  rectangular  lateral  spots puUa, 
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6.  Scutellum  with  a  continuous  fascia,  rarely  narrowly  interrupted  on  the  median 

line pictifrons. 

7.  Second  stemite  more  or  lees  black;  its  lateral  yellow  spots  sometimes  connected 

apically 8. 

7.  Second  stemite  wholly  yellow 10. 

8.  Species  small,  10-12  mm.;  discal  marks  narrow  and  broken;  fasciae  on  tergites 

rather  narrow,  wavy,  scarcely  to  be  considered  emarginate .femorata, 

8.  Species  larger,  16-20  mm. ;  discal  marks  two  broad  lines  curved  and  approximated 

posteriorly;  fasciae  on  tergites  broad  and  emarginated  anteriorly 9. 

9.  Tergites  without  posterior  black  border;  posterior  tarsi  save  basal  joint  dusky 

above apedoda, 

9.  Teigites  with  a  posterior  black  border;  posterior  tarsi  yellow /ormom. 

10.  Species  large,  16-20  mm 11. 

10.  Species  small,  10  mm 12. 

11.  Scape  yellow;  black  spot  on  mesostemum  near  middle  coxae tenuicomis. 

11.  Scape  with  black  spot  above:  mesostemum  yellow hitubereulata. 

12.  Ftoda  of  first  teigite  inclosing  a  medial  black  spot  basally;  head,  thorax  and  base 

of  abdomen  sparsely  covered  with  long  white  pubescence,  most  evident  on 
lateral  angles  of  median  segment scUiLla. 

12.  Fascia  of  first  teigite  without  medial  black  spot;  not  pubescent  as  above;  face  and 

sides  of  thorax  more  or  less  silvery exigiui, 

13.  Scutum  without  discal  markings 14. 

13.  Scutum  with  discal  markings 16. 

14.  Mesopleura  immaculate;  &scia  of  first  teigite  inteinipted  widely $errata, 

14.  Mesopleura  with  large  yellow  spot;  &sciae  on  teigites  all  continuous. ..  .pulchella, 

15.  Discal  marks  on  scutum  small;  mesopleura  black,  rarely  with  small  maculations; 

venter  of  abdomen  almost  entirely  black 16. 

15.  Discal  marks  on  scutum  conspicuous;  mesopleura  yellow;  venter  of  abdomen 

almost  entirely  yellow 17. 

16.  Wings  infumated;  fascia  of  first  teigite  widely  intenrupted  and  yellow errata. 

16.  Wings  hyaline;  faadtL  on  first  teigite  narrowly  intermpted  and  white plana. 

17.  Species  laige,  18-20  mm.;  no  black  on  meBosternum calliata. 

17.  Species  smaller,  12-14  mm.;  black  spot,  variable  in  size,  in  front  and  slightly 

above  the  middle  coxa melanoitema. 

SncnELLA  PICTCPRONS  SmlOu 

Figs.  45,  46,  80,  96. 

Monedula  pktifrons  Smith,  Cat.  Hym.  Brit.  Mus.,  vol.  4, 1856,  p.  335,  female. 
Monedula  inermis  Handubsch,  Sitz.  Acad.  Wissensch.  Wien,  Math.-Nat.  CI., 

vol.  99,  1890,  p.  144,  male. 
Monedula  denvereTins^  Cameron,  Trans.  Amer.  Ent.  Soc,  vol.  34,  1908,  p.  235, 

female. 

liale, — ^Black:  Labmm,  clypeus,  mandibles  except  apices,  scape, 
basal  s^ments  of  flagellum  below,  lower  part  of  frons  extended 
upward  between  antennae,  semicircular  spot  before  anterior  ocellus, 
sometimes  connected  with  the  yellow  of  the  frons  below,  broad  ante- 
rior orbits,  posterior  orbits  broad  below,  posterior  border  of  pronotum 
connected  on  tubercles  with  large  spot  on  sides  of  prothorax,  spot 

>  Mr.  Rowland  E.  Tamer  has  written  Mr.  Rohwer  as  foUows:  « I  had  placed  the  types  of  ilenvertfiMJc  Cam. 
and  pictf/roiM  8m.  together.  They  are  certainly  the  same  spedes  although  the  carina  of  the  anterior  ocellus 
Is  more  clearly  defined  in  detwerenHa  giving  the  depression  a  deeper  appearanoe.  The  shape  of  the  second 
ffiMtiil  cell  Is  the  same." 
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on  togulae,  short  lateral  lines  above  teniae  on  scutum,  lateral  spots 
on  scutellum  narrowed  and  approximated  medially,  fascia  on  metano- 
tum,  curved  fascia  on  median  segment  above,  narrow  laterally  and 
broad  on  posterior  surface,  where  it  may  be  intemruped  medially, 
lateral  angles  of  median  s^ment,  sides  of  same  almost  entirely, 
large  spots  on  metapleurae,  large  spot  covering  almost  the  entire 
mesopleurae  and  continuous  with  the  yellow  on  mesostemum  inclos- 
ing a  black  spot  in  front  of  middle  coxae,  fascia  on  first  tergite  broad 
laterally,  widely  and  deeply  emarginate  on  anterior  middle,  the 
emargination  usually  extended  back  from  its  lateral  angles  to  meet 
the  posterior  black  border  thus  inclosing  a  median  bilobed  yeUow 
spot,  the  remaining  fasciae  of  similar  pattern,  second  about  as  broad 
as  first,  others  narrower,  medial  emargination  shallower  and  not 
extended  backward  to  meet  the  posterior  black  border  of  the  s^- 
ment,  sixth  fascia  sometimes  broken  into  three  spots,  apex  of  ulti- 
mate tergite,  first  stemite  except  lateral  basal  spots,  second  except 
basal  border,  broad  fasciae  on  third  and  fourth  and  narrower  ones  on 
fifth  and  sixth  on  some  specimens,  on  others  large  connected  lateral 
spots  on  third  and  fourth  and  disconnected  lateral  spots  on  fifth  and 
sixth,  coxae,  trochanters  except  spot  above,  femora  except  stripe 
above,  tibiae  except  sometimes  a  minute  stripe  on  posterior  pair 
above,  tarsi  except  more  or  less  above,  pale  yeUow  or  yeUovnsh  white. 

The  yellow  is  brightest  on  the  legs,  sides  of  thorax,  and  the  under 
sides  of  the  abdomen.  The  under  surface  of  the  flagellum  gradually 
changes  from  yellow  to  testaceous  toward  the  apex,  where  the  ulti- 
mate segment  is  slightly  flattened  and  curved.  The  anterior  tarsi 
are  conspicuously  flattened  and  bear  a  moderately  well-developed 
tarsal  comb,  and  segments  three  and  four  bear  well-developed  pos- 
terior apical  processes  that  are  invariably  black  and  are  character- 
istic of  this  species.  The  middle  and  posterior  tarsi  are  less  evi- 
dently flattened,  but  segments  3  and  4,  and  5  basally,  are  black 
above.  A  male  from  Arizona  shows  the  black  marks  only  on  the 
anterior  tarsi.  The  middle  femora  are  smooth  and  the  middle  meta- 
tarsus is  curved,  but  is  without  spines  on  curved  surface.  The 
second  stemite  is  without  process  of  any  kind  and  the  eighth  bears 
a  discal  spine. 

Female. — Black:  Labrum,  clypeus,  mandibles  except  apices,  scape, 
flagellum  basally  below,  frons  below,  large  spot  inclosing  anterior 
ocellus  frequently  united  vdth  yellow  on  lower  part  of  frons,  broad 
anterior  orbits,  posterior  orbits  broad  below  and  frequently  contin- 
ued across  the  posterior  border  of  vertex,  posterior  border  of  prono- 
tum  and  sides  of  prothorax  except  spot  in  front  of  tubercles,  spot  on 
tegulae,  lateral  lines  and  pair  of  large  discal  marks  anteriorly  on 
scutum,  fascia  on  scutellum  narrowed,  sometimes  interrupted  medi- 
ally, fascia  on  metanotum,  curved  fascia  on  dorsum  of  median  seg- 
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mcnt  continued  medially  downward  on  its  posterior  surface,  sides  of 
median  segment  entirely  or  in  part,  lateral  angles  of  same,  meta- 
pleurae,  mesopleurae,  and  mesostemum  almost  entirely,  broad  fasciae 
on  tergites  1-5,  the  first  broadly  and  squarely  emarginate  anteriorly 
in  the  middle,  sometimes  cut  through  leaving  a  medial  spot  as  in  the 
male,  second  with  medial  emargination  usually  narrow  and  much 
prolonged  posteriorly  to  right  and  left,  third  to  fifth  with  more  shal- 
low emarginations,  which  have  their  posterior  middle  notched  with 
yellow,  apex  of  ultimate  tei^te,  first  stemite  entirely,  fasciae  on  2-6 
broadest  on  two  and  narrowest  on  five,  apex  of  ultimate  stemite,  legs 
except  spot  on  coxae,  trochanters,  and  femora,  above  and  rarely  spot 
on  tibiae  above,  and  tarsi,  lemon  yellow,  the  color  somewhat  deeper 
on  the  1^  than  elsewhere. 

Length. — 12-15  mm. 

The  flagellum  below  varies  from  yellow  to  testaceous,  and  above 
from  testaceous  to  black.  In  most  specimens  the  mesopleurae  and 
mesostemum  are  wholly  yellow;  on  a  few  the  mesostemum  is  more 
or  less  black,  and  on  two  it  is  entirely  black.  The  second  and  third 
stemites  may  be  entirely  yellow  or  may  show  more  or  less  of  a  black 
basal  border. 

In  both  sexes  the  wings  are  hyaline  and  the  veins  fuscous.  The 
pubescence  is  short,  spaise,  and  not  conspicuous.  On  the  male  the 
markings  are  lighter  than  on  the  female  and  are  not  so  extensively 
developed.  The  fasciae  on  the  tergites  are  narrower  on  the  male 
than  on  the  female,  and  the  emarginations  are  broader  and  apparently 
deeper.  On  one  male  from  Kansas  aU  the  tergal  fasciae  are  contin- 
uous, and  below  the  yellow  color  is  as  extensive  as  on  the  brightest 
of  the  females.  This  species  is  remarkable  in  the  superficial  resem- 
blance of  the  female  to  Steniolia  duplicata  Provancher. 

Habitat. — ^Virginia,  North  Carolina,  Missouri,  Kansas,  Texas,  New 
Mexico,  Arizona,  and  Lower  California  (Handlirsch). 

Number  of  specimens  examined. — ^Males,  5;  females,  15. 

SncnSLLA  FORMOSA  Ore— o«. 

Figs.  47,  48,  81,  97,  98. 

MoTudula  formoia  Orbsson,  Trans.  Amer.  Ent.  Soc.,  vol.  4, 1872,  p.  221,  female, 

male. 
Moneduia  tpecioia  Handlirsch,  Sitz.  Akad.  Wissensch.  Wien,  Math.-Nat.  Gl., 

vol.  99, 1890,  p.  140,  male,  female. 
f  Moneduia  specum  Fox,  Pioc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  366. 
Moneduia  spedosa  Cameron,  Trans.  Amer.  Ent.  Soc.,  vol.  34, 1908,  p.  236,  male. 

Male. — ^Black:  Labmm,  clypeus,  mandibles  except  apices,  scape, 
first  and  second  flagellar  segments  below,  entire  frons  except  pit  of 
anterior  ocellus  and  pair  of  spatnlate  lines  that  nm  downward  and 
iDward  from  the  vertex  and  are  narrowly  separated  below  the  ante- 
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rior  ocellus,  posterior  orbits  broad  below,  narrow  above,  and  may  be 
prolonged  on  the  posterior  edge  of  the  vertex,  prothorax  except  a 
broad  anterior  dorsal  spot  imdnlate  on  its  posterior  border,  which 
may  be  extended  laterally  almost  to  the  tubercles  or  interrupted, 
leaving  a  pair  of  lateral  spots,  tegulae  in  large  part,  lateral  lines  on 
scutum  forming  with  the  curved  fascia  on  the  scuttellum  a  continu- 
ous curved  line,  fascia  on  metanotum,  curved  fascia  on  dorsum  of 
median  segment  produced  on  the  posterior  surface  and  narrowly 
interrupted  medially,  lateral  angles  broadly  and  sides  of  median 
segment,  mesopleurae  except  curved  line  back  of  tubercles  and  spot 
in  front  of  middle  coxae,  large  spot  on  metapleurae,  fascia  on  first 
tergite  interrupted  medially,  its  anterior  border  deeply,  broadly 
emarginate  medially  and  extended  forward  at  the  extreme  sides, 
posterior  border  with  a  broad  shallow  emargination  on  either  side  of 
the  midline,  second  fascia  of  similar  pattern  except  that  the  anterior 
medial  emargination  is  extended  slightly  to  the  right  and  left  at  the 
posterior  angles,  and  the  anterior  lateral  prolongation  is  divided 
showing  a  lateral  black  spot,  third  fascia  similar  to  second  except 
that  the  median  emargination  is  wider  and  shallower  and  the  anterior 
lateral  prolongation  is  interrupted,  showing  a  lateral  yellow  spot, 
remaining  fascia  similar  in  pattern,  but  much  reduced  and  modified, 
apex  of  seventh  tergite,  first  stemite  entirely  or  nearly  so,  large  lateral 
spots  on  second,  successively  smaller  lateral  spots  on  stemites  3-5, 
coxae,  trochanters  except  spot  at  base,  femora  except  stripe  above, 
tibiae  except  more  or  less  of  lower  surface,  tarsi  except  apical  seg- 
ments, yeUow. 

The  flagellum  is  light  below  and  beyond  the  second  segment  is  of  a 
ferruginous  cast.  Viewed  from  above  it  gradually  increases  in  width 
from  the  base  to  the  fourth  segment,  whence  it  gradually  decreases 
toward  the  apex,  and  segments  3-10  appear  very  shghUy  carinate 
posteriorly,  due  to  specialized  areas  on  Uie  posterior  surface.  The 
apical  segment  of  the  tarsi  is  black,  dilated,  and  flattened.  This  is 
remarkably  so  of  the  anterior  pair  on  which  the  claws  are  developed 
in  a  fashion  pecuhar  to  this  species.  On  the  middle  and  posterior 
tarsi  the  apical  segment  is  not  so  greatly  dilated  and  the  claws  are  of 
the  normal  form.  The  middle  femora  are  dentate  on  the  posterior 
side;  the  middle  tibiae  are  club-shaped,  being  dilated  apically  (fig.  97), 
and  bear  on  the  apex  anteriorly  a  short,  blunt,  reddish  spine.  The 
middle  metatarsus  is  strongly  curved  on  the  inner  side,  on  which, 
near  the  base,  it  bears  a  number  of  spines,  the  most  basal  one  being 
smallest.  The  second  stemite  is  plain,  without  trace  of  carina  or 
tubercle;  the  eighth  ends  in  three  spines. 

Female. — Black:  Labrum,  mandibles  except  apices,  clypeus,  frons 
except  a  pair  of  broad  spatulate  lines  running  from  the  vertex  down- 
y^ard  and  inward,  broadly  imited  on  the  middle  of  the  face  and  enclos- 
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ing  a  Y-shaped  spot  below  the  anterior  ocellus,  scape  and  first  s^- 
ment  of  flagellnm,  second  below,  posterior  orbits  broad  below  and 
continued  across  the  posterior  border  of  the  vertex,  prothorax  except 
a  broad  anterior  dorsal  spot  undulate  on  posterior  margin,  tubercles, 
tegulae,  U-shaped  disced  mark  on  scutum  interrupted  at  posterior 
middle,  broad  lateral  lines  on  scutum  continuous  with  the  broad 
curved  fascia  on  scutellum,  metanotum,  curved  fascia  on  dorsum 
of  median  segment,  sides  of  same  continued  over  lateral  angles  onto 
posterior  surface,  mesopleurae  except  curved  spot  behind  tubercles 
and  large  spot  in  front  of  middle  coxae  and  separated  from  its  fellow 
by  a  broad  median  line  on  mesostemum,  metapleurae,  fasciae  on  ter- 
gites,  all  continuous  and  fashioned  like  those  of  the  male,  but  lacking 
the  lateral  black  spot  on  second  and  yellow  spot  on  third,  apex  of 
idtimate  tergite,  first  stcmite  except  lateral  spots,  triangular  spots 
on  posterior  lateral  angles  of  stemites  2-5  successively  smaller, 
apical  edges  of  ultimate  stemite,  coxae,  trochanters  except  spot  above, 
tibiae  except  spot  below,  smallest  or  wanting  on  posterior  pair,  and 
tarsi,  yellow.  The  posterior  border  of  the  middle  femora  is  curved 
so  that  when  seen  from  below  the  segment  appears  much  wider  in 
the  middle  than  at  either  end.  The  middle  tibiae  are  somewhat 
dilated  apically,  but  much  less  so  than  in  the  male. 

Length. — 17-20  mm. 

The  wings  in  both  sexes  are  hyaline,  relatively  short,  and  the  veins 
are  brown.  The  legs  are  strong  and  the  tibiae  and  tarsi  very  spiny. 
The  tarsal  combs  are  strongly  developed  in  the  female  but  are  practi- 
cally wanting  in  the  male.  The  pubescence  is  white,  short,  sparse, 
and  inconspicuous  even  on  the  male.  The  color  of  the  markings  is  a 
lemon  yellow  lighter  on  the  head  and  abdomen  than  on  the  thorax 
and  darker  on  the  legs.  The  labrum,  the  apical  half  of  the  clypeus 
and  the  anterior  orbits  of  the  female  are  very  light,  almost  white  on 
one  specimen.  The  lateral  spots  on  the  stemites  may  or  may  not  be 
connected  apically  by  narrow  lines.  One  male  is  smaller  and  more 
slender  than  the  other  two;  the  thorax  and  median  segment  are  im- 
maculate above  except  for  narrow  broken  line  on  scutellum;  the 
extent  of  the  yellow  on  sides  of  prothorax  and  sides  of  thorax  and 
median  segment  is  greatly  reduced.  The  fasciae  on  the  first  three 
tergites  are  widely  interrupted,  leaving  a  pair  of  medial  spots  on  two 
and  three;  the  remaining  three  are  more  or  less  completely  interrupted 
on  either  side  the  midline,  leaving  a  median  spot.  StructuraUy  it 
shows  no  variation  whatever.  Judging  from  Cameron's  description 
of  the  male  he  referred  to  spedosa,  his  specimen  must  have  been  very 
similar  to  this  one. 

•  Handlirsch  considered  this  species  identical  with  spedosa  Cresson 
and  accordingly  placed  it  as  a  synonym  under  that  species.  As  far 
as  I  can  discover  it  has  been  so  regarded  by  others  since  that  time,  but 
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the  specimens  before  me  make  it  necessary  to  restore  the  species. 
Cresson's  type  of  spedom,  a  female,  came  from  Colorado  and  his  tyi>e 
oiformosa  from  Texas.  Both  Handlirsch's  and  Cameron's  specimens 
were  all  from  Texas,  and  the  descriptions  indicate  that  they  belong  to 
Cresson's /ormo«a.  I  have  before  me  females  from  Colorado,  Texas, 
and  Kansas  and  males  from  New  Mexico  and  Texas.  The  males 
from  these  two  localities  are  structurally  distinct  as  well  as  differently 
maculated,  and  those  from  New  Mexico  are  so  nearly  like  the  female 
from  Colorado  in  color  and  general  appearance  as  to  warrant,  in  my 
opinion,  the  assumption  that  they  are  sexes  of  the  same  species. 
Aside  from  the  fact  that  the  males  in  question  are  positively  distinct, 
the  color  of  the  females  and  the  pattern  of  their  abdominal  fksciae  are 
sufficiently  imlike  to  justify  the  contention  that  they  belong  to  dif- 
ferent species. 

Habiiat — ^Texas,  Kansas. 

Number  of  specimens  examined — ^Males,  5;  females,  4. 

SnCTUSLLA  MELANOSTERNA,  new  spedea. 

Figs.  49,  50,  82,  99. 

Male. — ^Black:  Labrum,  mandibles  except  apices,  clypeus  except 
narrow  basal  border,  lower  part  of  frons,  irregular  V-shaped  spot 
inclosing  anterior  ocellus,  anterior  orbits  irregularly  notched  and 
reduced  to  a  very  narrow  line  above,  comparatively  broad  posterior 
orbits  extended  for  some  distance  on  the  posterior  border  of  the  ver- 
tex, prothorax  except  a  median  anterior  dorsal  spot,  and  a  dusky  spot 
anterior  to  tubercles,  tegulae,  broad  lateral  lines  and  a  broken  U- 
shaped  discal  spot  on  scutmn,  broad  fascia  on  scutellum  narrower 
medially,  metanotum,  broad  curved  fascia  on  dorsum  of  median 
segment  extended  in  a  pair  of  triangular  points  on  its  posterior  sur- 
face, lateral  angles  including  much  of  the  posterior  surface  and  all  the 
sides  of  the  median  segment,  metapleurae,  mesopleurae,  and  mesos- 
temum  except  a  pair  of  large  black  spots  in  front  of  the  middle  coxae, 
broad  fasciae  on  tergites  1-6,  the  first  roimdly  or  somewhat  trian- 
gularly emarginate  on  its  anterior  middle  and  slightly  biemarginate 
on  its  posterior  border,  second  with  anterior  medial  emargination 
somewhat  extended  at  its  posterior  lateral  angles  and  notched  with 
yellow  on  the  middle  of  its  posterior  border;  the  remaining  fasciae 
with  four  anterior  emarginations,  the  middle  pair  somewhat  the 
larger  and  deeper,  apex  of  ultimate  tergite,  broad  continuous  fasciae 
on  all  stemites,  coxae  except  basal  spot  below,  trochanters  except 
more  or  less  black  above,  femora  except  broad  stripe  on  anterior  pair 
above,  tibiae,  and  tarsi,  bright  lemon  yeUow. 

The  ultimate  segment  of  the  antennae  is  curved  and  segments  5-1 1 
are  faintly  carinate  on  the  posterior  surface.  The  middle  femora  are 
slightly  angulated  below  near  the  base,  and  from  this  point  to  the 
apex  extends  a  row  of  short  stout  spines.    The  middle  metatarsi  are 
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curved  on  the  inner  side  and  basally  bear  a  group  of  spinee,  the  more 
apical  two  being  large  and  conspicuous.  At  the  apical  ^id  of  the 
curved  surface  are  several  smaller  spines.  The  second  stemite  is  plain 
and  the  eighth  lacks  a  discal  spine.    Genital  stipes  as  in  figure  50. 

Female. — ^The  female  is  so  similar  to  the  male  in  color  and  macula- 
tions  that  a  separate  description  is  unnecessary.  The  following 
drfferencesi  however,  are  noted:  Black  basal  border  of  clypeus  is  lack- 
ing; anterior  orbits  are  broader;  posterior  orbits  are  connected  across 
vertex;  the  U-shaped  discal  mark  is  usually  interrupted  on  posterior 
middle;  black  spot  anterior  to  middle  coxae  is  quite  small;  lateral 
emarginations  on  anterior  of  fasciae  on  tergites  2-5  shallow  and 
usually  covered  by  the  segment  preceding;  black  on  coxae  wanting 
and  reduced  on  trochanters;  black  stripe  on  all  femora  above;  ulti- 
mate stemite  yellow.  A  female  from  Arizona  has  the  yellow  much 
more  extensive;  the  black  spots  on  the  sternum  are  reduced  to  mere 
points,  the  U  on  the  scutum  is  broad  and  continuous,  and  the  legs  and 
stemites  are  wholly  yellow. 

In  both  sexes  the  flagellum  is  fulvous  or  yellowish-fulvous  below, 
darkening  toward  the  apex.  The  pubescence  is  short,  sparse,  and 
inconspicuous  and  the  punctation  is  of  the  usual  character.  The 
tarsal  combs  are  strongly  developed  on  female;  weakly  on  the  male. 
On  both  sexes  the  pulviUi  are  indistinct. 

Length. — 11-14  mm. 

This  species  is  characterized  by  its  indistinct  pulviUi,  broad  fasciae 
on  tergites,  yellow  sides  of  thorax  and  median  segment,  and  small 
size.  It  is  described  from  six  males  and  seven  females.  Of  the 
females  five  are  from  New  Mexico,  one  from  Arizona,  and  one  from 
Utah;  the  males  are  all  from  New  Mexico. 

IVp«-— Male.    Cat.  No.  19803  U.S.N.M. 

SncnBLLA  SERRATA  Handllnelu 

Figs.  61,  62,  83, 100. 

Monedula  terrata  Handursch,  Sitz.  Akad.  WisBensch.  Wien,  Math.-Nat.  CI., 

vol.  99,  1890,  p.  143,  male. 
Monedula  urrata  Fox,  Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  366. 

Male. — ^Black:  Labrum,  mandibles  except  apices,  clypeus  except 
very  narrow  basal  border,  spot  between  antennae,  small  spot  before 
anterior  ocellus,  scape,  broad  anterior  orbits,  posterior  orbits,  posterior 
dorsal  border  of  pronotum,  tubercles  continuous  with  spot  on  sides  of 
prothorax,  spot  on  tegulae,  feebly  marked  lateral  spot  above  tegulae 
on  scutum,  large  lateral  spots  on  scutellum,  fascia  on  metanotum,  nar- 
row border  of  mesostemum  reaching  upward  to  tubercles,  fascia  on 
first  tei^te  reduced  to  widely  separated  rectangular  lateral  spots,  re- 
maining fascia  narrowly  interrupted  medially,  that  on  second  tergite 
broadest  and  deeply  and  widely  emarginate  on  anterior  middle,  those 
on  3-^  much  narrower  and  slightly  emarginate  anteriorly  on  either  side 
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the  mid  line,  posterior  lateral  spots  on  stemites  2-6,  which  on  some 
segments  may  be  connected  by  an  apical  line,  coxae  and  trochanters 
more  or  less,  femora  except  stripe  above  on  anterior  and  middle  pairs 
and  above  and  below  on  posterior  pair,  tibiae  except  stripe  on  anterior 
pair  below,  and  tarsi,  yeUow.  The  antennae  are  slightly  carinate  pos- 
teriorly and  the  apical  segment  is  curved.  The  middle  femora  are 
dentate  below  and  the  middle  metatarsi  are  curved  on  the  inner  side, 
the  curved  surface  bearing  basally  several  rather  large  spines.  The 
second  stemite  is  plain  and  the  eighth  is  without  a  discal  spine. 

Fenuile. — Black:  Labrum,  mandibles  except  apices,  lower  half  of 
clypeus,  lower  part  of  frons,  spot  before  anterior  oceUus,  scape  except 
a  dusky  spot  above  on  some  specimens,  broad  anterior  orbits,  pos- 
terior orbits,  posterior  dorsal  border  of  pronotum,  spot  or  line  on 
sides  of  prothorax  united  with  tubercles,  spot  on  teniae,  short  lateral 
lines  on  scutmn  above  tegulae,  large  lateral  spots  on  scutellum,  fascia 
on  metanotum,  spot  near  lateral  angles  and  another  below  the  spiracle 
on  median  segment,  fasciae  on  tergites  1-5  similar  in  all  respects  to 
those  of  the  male  except  that  some  or  all  (except  the  first)  may  be 
continuous,  posterior  lateral  spots  on  stemites  2-5,  spot  on  anterior 
and  middle  coxae  below,  trochanters  apically  above,  anterior  and 
posterior  borders  of  femora  shortened  basally  on  posterior  pair, 
tibiae  except  more  or  less  prominent  dusky  line  below  and  usually 
also  above  on  anterior  pair,  and  tarsi,  yellow.  The  apical  stemite  is 
black  and  the  legs,  especially  the  tarsi,  are  tinged  with  fermginous. 

Length. — 11-13  mm. 

In  both  sexes  the  flagellum  is  lighter  below  than  above,  especially 
the  basal  segments,  and  in  the  female,  and  slightly  also  in  the  male, 
is  more  or  less  tinged  with  ferruginous.  The  wings  are  somewhat 
strongly  infumated,  nearly  as  much  so  as  those  of  SHctia  Carolina. 
On  the  female  the  pubescence  is  short,  sparse,  and  inconspicuous;  on 
the  male  short,  rather  dense,  and  conspicuous  on  the  head,  thorax,  and 
more  apical  stemites.  The  pulvilli  are  indistinct  on  both  sexes.  One 
female  bears  a  pair  of  discal  marks  on  the  scutum,  and  a  male  from 
Wisconsin  has  the  fasciae  on  the  tergites  almost  white. 

Habitat. — ^Florida,  Georgia,  North  Carolina,  Wisconsin. 

Number  of  specimens  examined — males,  4;  females,  5. 

SncnELLA  PLANA  Fox. 

Figs.  63,  84. 

Monedula  plana  Fox,  Proc.  Acad.  Nat.  Sd.  Phila.,  1896,  p.  367,  male. 
Monedula  usitata  Fox,  Proc.  Acad.  Nat.  Sci.  Phila.,  1896,  p.  371,  female. 

Maie. — Black:  Labriun,  mandibles  except  apices,  clypeus,  lower 
part  of  frons,  scape  below,  spot  in  front  of  anterior  ocellus,  broad 
anterior  orbits,  posterior  orbits,  posterior  border  of  pronotum,  tuber- 
cles, large  spot  on  sides  of  prothorax,  anterior  part  of  tegulae,  small 
lateral  spot  on  scutum  above  tegulae,  large  lateral  spots  on  scutel- 
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lum  approximated  medially,  fascia  on  metanotmn,  small  oblique 
spots  on  dorsimi  of  median  segment,  the  lateral  angles  more  or  less 
and  spot  on  sides  of  median  segment,  all  absent  on  the  type  specimen, 
narrow  vertical  line  on  anterior  border  of  mesopleurae,  fascia  on  fh^t 
tergite  broad  laterally,  interrupted  and  narrowed  to  a  point  medially, 
fasciae  on  tergites  2-5  narrowly  interrupted  medially  or  continuous, 
with  broad,  shallow,  anterior,  medial  emargination  deepest  on  tergite 
2,  on  which  the  fascia  is  the  broadest,  fascia  on  tergite  6  broken  or 
complete,  lateral  spots  on  ultimate  tergite,  lateral  spots  on  sternites 
2  and  3,  which  may  be  absent,  spot  below  on  anterior  and  middle 
coxae,  anterior  and  middle  trochanters  apically,  anterior  and  middle 
femora  except  stripe  above,  posterior  femora  distally,  tibiae  except 
spot  below  on  anterior  pair,  and  tarsi,  greenish  yellow  or  yeUowish- 
wTiite.  The  apical  segment  of  the  flagellum  is  curved;  the  middle 
femora  bear  below  a  number  of  spines;  the  middle  metatarsi  are 
slightly  curved  on  the  inner  side,  which  basally  bears  a  row  of  four 
rather  stout  spines  and  apically  a  few  very  short  ones.  The  second 
stemite  is  plain  and  the  eighth  is  without  a  discal  spine. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  lower  border 
of  clypeus,  scape  below,  space  between  antennae,  spot  below  anterior 
ocellus,  broad  anterior  orbits,  narrow  posterior  orbits,  line,  sometimes 
broken,  on  posterior  dorsal  border  of  pronotimi,  tubercles  and  line 
leading  downward  from  them,  spot  on  tegulae,  lateral  spots  above  them 
and  a  pair  of  small  discal  spots  on  scutxmoi,  fascia  on  soutellum  inter- 
rupted medially,  short  fascia  on  metanotum,  pair  of  obUquo  lateral 
lines  on  dorsum  of  median  segment,  small  spot  on  lateral  angles,  and 
another  on  sides  of  median  segment,  fascia  on  first  torgito,  interrupted 
medially  and  broadly  emarginate  on  anterior  middle,  fascia  on  2-4 
continuous,  all  broadly,  and  that  on  second  deeply  emarginate  on 
anterior  middle,  fascia  on  fifth  narrow  and  interrupted  medially, 
minute  lateral  spots  on  second  stemite,  anterior  femora  below,  mid- 
dle and  posterior  femora  distally,  tibiae  more  or  less  above,  greenish 
yellow  or  yellowish  white. 

In  both  sexes  the  flagellum  is  testaceous  below,  the  wings  hyalina, 
pulviUi  indistinct,  and  pubescence  short,  sparse,  and  not  conspicuous. 
The  tarsi  of  the  female  except  the  anterior  pair,  which  show  some 
yellow  markings,  are  dusky  almost  black  in  some  specimens;  the  mid- 
dle and  posterior  pairs,  as  in  the  male,  are  very  slender  with  all  the 
segments  except  the  idtimate  one  provided  at  their  distal  ends  with 
long  straight  spines.  The  tarsal  combs  on  the  anterior  pair  are  well 
developed  in  the  female,  but  in  the  male  only  feebly.  The  claws 
are  very  slender  and  but  slightly  curved. 

Length. — 12-14  millimeters. 

Habitat. — Kansas,  South  Dakota. 

Number  of  specimens  examined — ^Males,  2;  females,  3. 
65008°— Proc.N.M.  vol.52— 17 3 
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SnCTIELLA  TUBEHCULATA  Fox. 

FigB.  54,  55, 101, 102. 
SticUa  tuberculata  Fox,  Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  366. 

Male. — ^Black:  Labnim,  mandibles  except  tips,  clypeiis  except 
marginal  line  at  base,  scape  and  basal  flagellar  segments  below,  space 
between  antennae,  pair  of  minute  spots  below  anterior  ocellus,  anterior 
orbits,  posterior  orbits,  line  on  posterior  border  of  pronotum,  sides 
of  prothorax  almost  entirely,  elongated  irregular  spot  on  mesopleurae, 
large  spot  on  metapleurae,  spots  on  side  of  median  segment,  short 
lateral  lines  on  scutimi  above  base  of  wings,  triangular  lateral  spots 
on  scutellum  approxi];nated  medially,  fascia  on  metanotum,  oblique 
lines  on  dorsum  of  median  segment  and  spots  on  its  posterior  sur- 
face, larger  part  of  lateral  angles  of  same,  fascia  of  first  tergite 
broken  into  pair  of  spots  broad  laterally,  fasciae  on  remaining  tergites 
continuous,  broadly  emarginate  medially  on  anterior  border  and 
slightly  sinuate  laterally,  ultimate  tergite  and  stemite  apicaUy, 
broad  continuous  fasciae  on  other  stemites  narrowed  medially,  legs 
except  more  or  less  black  on  trochanters,  black  lines  above  on  all 
femora,  and  black  ultimate  segment  of  tarsi,  yellow. 

Length. — 14  mm. 

The  idtimate  segment  of  the  antenna  is  longer  than  its  immediate 
predecessor,  narrowed  somewhat  distally,  rounded  at  the  apex,  and 
distinctly  curved.  The  middle  femora  are  serrate;  the  middle  tibiae 
are  distinctly  dilated  distally,  resembling  those  of  formosa  in  this 
respect;  the  middle  metatarsi  are  curved  and  bear  a  group  of  spines 
near  the  base;  and  the  ultimate  segment  of  all  tarsi  is  black  and  that 
of  the  anterior  pair  is  distinctly  dilated.  The  dilation  of  the  last 
segment  of  the  anterior  tarsus  is  not  synmietrical,  being  much  more 
prominent  on  the  posterior  than  on  the  anterior  border  of  the  seg- 
ment. The  second  stemite  bears  a  prominent  median  process  decidedly 
hirsute  in  character. 

This  is  a  well-marked  and  distinct  species. 

Habitat — ^Nevada. 

Number  of  specimens  examined — ^Males,  2;  females,  0. 

Type. — ^In  the  collection  of  American  Entomological  Society  of 
Philadelphia. 

SnCTIELLA  CALLISTA,  new  speclM. 

Figs.  56,  85, 103. 

Male. — ^Black:  Labnmi,  mandibles  except  apices,  clypeus  except 
narrow  black  basal  border,  lower  paiii  of  frons  prolonged  upward 
between  antennae  and  narrowly  separated  from  a  broad  V-shaped  spot 
enclosing  the  anterior  ocellus,  broad  anterior  orbits,  scape  below, 
broad  posterior  orbits  connected  across  the  vertex  and  produced 
downward  on  either  side  the  mid  Hne  of  the  occiput,  prothorax  except 
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median  anterior  dorsal  spot  and  dusky  line  in  front  of  tubercles, 
tegulae,  broad  lateral  lines  and  U-shaped  discal  mark  interrupted  on 
posterior  middle  on  scutum,  broad  fascia  on  scutellum  narrower  medi- 
ally, metanotum,  broad  curved  fascia  on  dorsum  of  median  segment 
produced  medially  in  a  pair  of  triangular  points  on  its  posterior 
surface,  likewise  its  lateral  angles  broadly  and  sides  entirely,  meta- 
pleurae,  mesopleurae,  and  mesostemiun  except  spot  in  front  of  mid- 
dle coxae,  broad  fasciae  on  tergites,  first  deeply  and  roundly  emar- 
ginate  on  anterior  middle,  and  somewhat  narrowed  medially  on  pos- 
terior border  and  acutely  notched  on  the  midline,  second  with  a  nar- 
row transverse  median  spot  on  either  side  the  midline,  third,  fourth 
and  fifth  each  with  a  wide  but  not  very  deep  emargination  on  anterior 
middle,  which  is  squarely  notched  with  yellow  on  its  posterior  mid- 
dle, sixth  slightly  biemarginate  on  anterior  border,  apex  of  ultimate 
tergite,  stemites  entirely  except  median  anterior  black  spots  on  ster- 
nites  3-6,  which  are  hidden  when  the  abdomen  is  slightly  flexed, 
coxae,  trochanters  except  spot  above,  femora  except  stripe  above, 
tibiae  except  spot  below  on  anterior  pair,  and  tarsi,  briglU  hnum 
ydlow. 

The  middle  femora  are  distinctly  serrate  below;  the  middle  meta- 
tarsi are  curved,  and  basally  on  the  inner  side  bear  three  stout  spines. 
The  second  stemite  bears  a  prominent  tubercle  and  the  sixth  api- 
caUy  on  the  median  line  bears  a  distinct,  somewhat  triangular  hump 
or  elevation.  The  eighth  below  is  strongly  hirsute,  the  middle  spine 
is  long,  stout  and  curved,  and  a  discal  spine  is  wanting. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  lower 
part  of  frons  prolonged  upward  between  antennae  and  narrowly- 
separated  from  a  broad  V-shaped  spot  about  the  anterior  ocellus, 
broad  anterior  orbits  reaching  almost  to  the  posterior  orbits  on 
vertex,  scape  except  apical  dusky  spot  above,  broad  posterior  orbits 
connected  across  the  posterior  border  of  vertex,  prothorax  except 
median  anterior  dorsal  spot,  tegulae,  lateral  lines  and  broad  U- 
shaped  discal  mark  on  scutum,  broad  fascia  on  scutellum, 
metanotum,  median  segment  entirely  except  a  narrow  curved  black 
border  adjoining  metanotum  and  narrow  black  lines  bordering  the 
oblique  sutures  on  dorsum  and  posterior  surface,  sides,  and  venter 
of  mesothorax  and  metathorax,  broad  fasciae  on  tergites  1-5,  first 
with  a  median  anterior  bilobed  black  spot,  second  with  a  median 
elliptical  black  spot  on  either  side  the  midline,  third,  fourth,  and 
fifth  biemarginate  on  anterior  middle,  first  to  fourth  slightly  notched 
on  posterior  middle,  ultimate  tergite  except  three  black  emarginar 
tions  at  base,  stemites  entirely  except  more  or  less  black  basally 
on  4-6,  legs  entirely  except  spots  on  trochanters  and  stripes  on 
femora  above  hrigH  lemon  yellow. 

Length. — 18-20  mm. 
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On  both  sexee  the  flagellum  is  testaceous  below  with  the  first  and 
second  segments  yellowish.  The  ultimate  segment  is  conical  at  the 
apex  and  on  the  male  is  slightly  curved.  The  ptdvilli  are  indistinct 
in  both  sexes  and  the  pubescence  is  decidedly  short  and  sparse;  the 
female  is  almost  nude.  The  wings  are  hyaline  and  long,  the  yeins 
brown.  On  both  male  and  female  the  fasciae  on  tergites  1-5  are 
slightly  notched  on  posterior  middle  and  on  the  males  the  anterior 
emargination  on  the  third  fascia  may  take  the  form  of  a  pair  of 
median  spots  similar  to  those  on  the  preceding  fascia.  On  some 
males  the  clypeus  lacks  the  black  basal  border  and  the  posterior 
orbits  may  not  be  connected  across  the  vertex.  Two  females  from 
Arizona  (collected  by  F.  H.  Snow),  which  I  have  referred  to  this 
species  are  extremely  yellow;  the  prothorax,  sides,  and  venter 
of  mesothorax  and  metathorax,  median  segment,  first  fotu*  tergites, 
and  the  first  two  stemites,  are  entirely  yellow.  It  is  a  beautiful 
species,  and  owing  to  its  large  size  and  bright  colors  it  is  not  likely 
to  be  confused  with  any  si>ecies  except  tenuicomiSf  from  which  it 
can  be  readily  distinguished  by  the  absence  in  this  species  of  dis- 
tinct pulvilli  in  both  sexes,  by  the  absence  of  long  spines  on  the 
lateral  areas  of  the  ultimate  tergite  of  the  female  and  by  the  pres- 
ence of  the  serrate  femora  and  curved  metatarsi  of  the  middle  legs 
and  the  imituberculate  second  stemite  of  the  male. 

Habitat. — New  Mexico,  Arizona. 

Number  of  specimens  examined — males,  4;  females,  3. 

Type.— Mole,  Cat.  No.  19806,  U.S.N.M. 

STICriELLA  BFTUBERCULATA.  new  species. 

Fig8.  57,  58,  86,  104. 

Monedula  tenuicomis  Fox,  Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  369,  male  (not 
female). 

Male. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  scape 
below,  lower  part  of  frons,  broad  anterior  orbits,  broad  V-shaped 
spot  inclosing  anterior  ocellus,  posterior  orbits  broad  below  but 
narrower  above,  a  rather  narrow  line  across  the  posterior  border  of 
pronotum,  sides  of  prothorax  except  a  dusky  line  in  front  of  tubercles 
and  a  small  roimd  lateral  spot  above  tliis  line,  tegulae,  weak  lateral 
lines  above  tegulae  on  scutum,  lateral  spots  on  scutellum,  fascia  on 
metanotum,  curved  fascia  on  dorsum  of  median  segment,  sides  and 
lateral  angles  of  same,  metapleurae,  mesopleurae  almost  entirely, 
mesostemum  except  small  lateral  spots  in  front  and  slightly  above 
middle  coxae,  fasciae  on  tergites  1-6  are  more  or  less  perfectly 
broken  into  large  rectangular  lateral  spK)ts,  and  a  pair  of  ellipsoidal 
medial  posterior  spots,  apex  of  seventh  tergite,  stemites  entirely 
except  small  lateral  spots  of  first  and  small  medial  spots  on  3-6, 
coxae,  trochanters  below,  femora  except  broad  stripe  above,  tibiae 
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except  spot  below  on  first  pair  and  stripe  on  posterior  pair,  and  tarsi, 
yeUaw  or  yellowish  white. 

The  medial  spots  on  the  tei^tes  are  decidedly  white,  as  are  also 
those  on  scuteUum  and  metanotum.  The  clypeus  is  a  very  light 
yellow  and  the  head  is  narrower  than  the  thorax.  The  flagellum, 
long  and  slender,  is  tawny  yellowish  below,  dark^iing  toward  the 
apex;  s^ments  5-11  are  faintly  carinate  posteriorly  and  the  ultimate 
s^ment  is  slightly  curbed.  The  pulvilli  are  lai^  and  distinct,  the 
middle  femora  smooth,  and  the  basal  half  of  the  middle  metatarsi 
is  curved  on  its  inner  surface,  which  is  not  beset  with  spines.  The 
second  stemite  bears  two  distinct,  closely  approximated  but  not 
large  tubercles  and  the  eighth  bears  a  prominent  discal  spine.  The 
wings  are  hyaline  and  the  veins  fuscous.  Pubescence  and  pimcta- 
tion  are  of  the  normal  character.    Genital  stipes  as  in  figure  58. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  lower 
part  of  frons  extended  upward  between  antennae,  scape  except  small 
spot  above,  basal  segments  of  flagellum  below,  V-shaped  spot  inclos- 
ing anterior  ocellus,  broad  anterior  orbits,  posterior  orbits  broad 
bdow,  narrower  above  and  prolonged  upon  vertex,  posterior  dorsal 
border  and  sides  of  prothorax,  lateral  lines  on  scutum,  pair  of  longi- 
tudinal lines  and  pair  of  approximated  spots  on  disk  of  scutum, 
fascia  narrowed  medially  on  scutellum,  fascia  on  metanotum,  broad 
curved  fascia  on  dorsum  of  median  segment,  lateral  angles  and  sides 
of  same,  fasciae  on  tergites  1-5  similar  in  pattern  to  those  of  the 
male  but  better  developed  and  all  continuous  except  the  first,  ulti- 
mate segment  both  above  and  below  except  at  base,  second  stemite, 
broad  fasciae  on  stemites  3-4  with  shallow  median  emarginations, 
fascia  on  fifth  biemarginate,  l^s  except  stripe  above  on  femora  and 
below  on  anterior  tibiae,  yeUow.  The  color  is  much  richer  than  that 
on  the  male.  The  flagellimi  above  is  dark;  below  and  at  the  apex 
tawny.  The  wings  are  dear,  less  than  twice  the  combined  length  of 
the  thorax  and  median  segment;  the  veins  are  brown. 

Length. — 18  mm. 

Two  males  of  this  species  before  me  differ  greatly  from  the  type 
in  the  extent  of  the  maculations  (but  not  at  all  in  structure).  The 
first,  from  the  same  locality  as  the  type,  is  a  trifle  smaller;  the  yellow 
on  the  prothorax  is  much  reduced;  the  dorsum  of  the  thorax  and 
middle  segment  is  black  except  a  pair  of  small  lateral  spots  on  the 
scutellum;  there  is  an  irregular  line  on  the  mesopleurae,  a  spot  on 
the  metapleurae  and  another  on  sides  of  median  segment;  the  paired 
median  spots  on  the  dorsum  of  the  abdomen  are  separated  from 
one  another  and  from  the  lateral  spots  on  all  segments  except  the 
sixth;  and  the  black  on  the  sternites  and  on  the  l^s  is  somewhat 
more  extended.  In  a  word,  the  maculations  on  the  specimen  are 
reduced. 
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On  another,  a  specimen  from  Arizona,  the  maculations  are  better 
developed  than  on  the  type;  the  spot  inclosing  the  anterior  ocellus 
is  united  with  the  yellow  on  the  frons  below;  the  posterior  orbits 
extend  in  a  broken  hne  across  the  vertex;  the  prothorax  except  for 
a  median  anterior  dorsal  spot  is  wholly  yellow;  there  are  lateral 
yellow  lines  and  a  broken  U-shaped  discal  mark  on  the  scutum,  a 
f&scia  on  the  scutellum,  another  on  metanotum,  and  a  curved  fascia 
on  dorsum  of  the  median  segment,  which  is  extended  on  its  posterior 
surface;  the  lateral  angles  broadly  and  the  entire  sides  of  the  median 
segment,  the  mesopleurae,  metapleurae,  and  the  mesostemimi  are 
wholly  yellow;  the  pau-ed  median  spots  on  dorsimi  of  abdomen  are 
all  imited  with  the  lateral  spots  and  those  on  tergites  2  and  3  are 
united  medially,  thus  forming  continuous,  though  deeply  emargi- 
nated,  fasciae;  and  the  black  on  the  l^s  and  stemites  is  much  reduced. 

This  species  is  characterized  by  a  narrow  head,  the  basally  curved 
middle  metatarsi  destitute  of  spines,  the  pair  of  tuberdes  on  the 
second  ventral  and  the  paired  spots  almost  white  in  color  on  the 
dorsum  of  the  abdomen.  This  species  stands  close  to  emarginaiay 
from  which  it  can  be  readily  distinguished  by  its  abdominal  macula- 
tions and  by  the  fact  that  the  second  cubital  cell  is  almost  square. 
In  my  judgment  Fox  erred  in  considering  this  species  as  the  male  of 
tenuicornis,  and  my  reasons  for  so  thinking  are  stated  in  my  dis- 
cussion of  that  species. 

Habitat. — California,  New  Mexico,  Arizona. 

Nimiber  of  specimens  examined — ^Males,  5;  females,  1. 

Type.— Male,  Cat.  No.  19804,  U.S.N.M. 

STICTIELLA  EMARGINATA  Cresson. 

Figs.  59,  60,  87, 105. 
Monedula  emarginata  Cbesson,  Proc.  Ent.  Soc.  Fhila.,  vol.  4,  p.  468,  female  and 

male. 
Monedula  mamxllata  Handlirsch,    Sits.   Akad.  WiaBensch.  Wien,   Math.-Nat. 

CI.,  vol.  99,  1890,  p.  146. 

Male. — Black:  Labrum,  mandibles  except  tips,  clypeus,  apical 
part  of  frons,  scape  below,  usually  a  very  small  spot  before  anterior 
ocellus,  broad  anterior  orbits,  narrow  posterior  orbits,  pair  of  trans- 
verse spots  on  posterior  border  of  pronotum,  spot  on  tegulae,  lateral 
spots  on  scutellum,  usually  a  narrow  fascia  on  metanotum,  rather 
narrow  fasciae  on  tergites  1-6,  first  usually  reduced  to  widely  separ- 
ated lateral  spots,  second  sometimes  narrowly  interrupted  medially 
and  widely  and  shallowly  emarginate  on  anterior  middle  and  some- 
times prolonged  forward  on  either  side  the  emargination,  third, 
fourth,  and  fifth  usually  continuous  and  the  anterior  emargination 
reduced  to  imdulations,  sixth  usually  broken  into  three  spots,  apex 
of  ultimate  tergite,  lateral  spots  or  continuous  fasciae  on  stemites 
2-5,  fascia  on  6,  femora  apically  more  or  less,  tibisB  except  frequently 
spot  below,  and  tarsi,  yeUow  or  yellowish  white. 
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The  four  males  before  me  show  an  unusual  amoimt  of  variation 
both  in  the  maculations  and  in  the  color  of  same.  On  one  specimen 
the  body  markings  are  decidedly  white;  on  others  bright  lemon 
yeUow.  On  a  specimen  from  Kansas  the  dorsal  fasciae  are  com- 
paratively broad  and  only  the  first  is  narrowly  interrupted.  On  the 
same  specimen  there  is  a  lai^e  spot  on  sides  of  prothorax.  Another 
specimen  from  the  same  State  shows  a  short  pair  of  lateral  lines  on 
the  scutum.  The  antennae  show  no  special  modifications;  the  middle 
femora  are  smooth  below;  the  middle  metatarsi  are  curved  on  the 
inner  side  medially  and  basally  on  the  same  side  bear  a  row  of  about 
five  or  six  comparatively  stout  spines.  The  second  stemite  bears  a 
pair  of  short,  pointed,  prominent  tubercles  and  the  eighth  a  discal 
spine. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  space 
between  antennae,  scape  below,  very  small  spot  in  front  of  anterior 
ocellus  extended  slightly  upon  the  vertex,  very  broad  anterior  orbits, 
moderately  broad  posterior  orbits,  pair  of  transverse  spots  on  pos- 
terior border  of  pronotum,  tubercles,  spot  on  sides  of  prothorax,  teg- 
ulae,  usually  short  lateral  lines  above  base  of  wings  on  scutum,  lateral 
spots  on  scutellimi  narrowed  medially  and  more  or  lees  approxi- 
mated, fascia  on  metanotum,  spot  on  sides  near  lateral  angles  of 
median  segment,  rarely  small  spot  on  metaplemrae,  broad  fasciae  on 
tergites  1-5,  first  interrupted  medially  and  anteriorly  deeply  emar- 
ginate  in  the  middle,  in  some  specimens  cut  through  in  such  fashion 
as  to  leave  a  median  posterior  pair  of  spots,  fasciae  2-5  biemarginate 
anteriorly  on  dorsum  of  tergite,  apex  of  ultimate  tergite  and  stemite, 
lateral  spots  on  stemites  2-5,  and  small  median  posterior  spots  on 
3-4,  whUe  orfairvHy  yeUowisTi  white.  Femora  more  or  less,  tibiae 
except  spot  below,  and  tarsi,  yellow.  The  tarsi  are  more  or  less 
testaceous,  especially  the  posterior  pair.  The  first  and  also  the  sec^ 
ond  segment  of  the  flagellum  may  be  yellowish  below.  On  some 
specimens  the  median  abdominal  ventral  spots  are  wanting;  on 
others  the  lateral  spots  are  connected  by  apical  lines. 

Lenffth. — 15-18  mm. 

In  both  sexes  the  head  is  narrower  than  the  thorax  and  the  white, 
dense,  rather  short  pubescence  on  the  head,  thorax  and  base  of  abdo- 
men is  somewhat  better  developed  on  the  male  than  on  the  female. 
The  pulvilli  are  distinct  in  botJi  sexes.  The  wings  are  slightly  in- 
fumated  and  the  width  of  the  second  cubital  cell  on  the  radial  vein 
is  about  half  its  width  on  the  cubitus. 

It  seems  highly  probable  that  Handlirsch's  rnamiOata  is  identical 
with  this  species,  and  I  have  so  considered  it.  In  his  description  of 
the  male  Cresson  makes  no  mention  of  tubercles  on  the  second  ster- 
nite.  I  have,  however,  examined  the  specimens  of  this  species  in  the 
collection  of  the  American  Entomological  Society  of  Philadelphia, 
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among  which  is  the  type  of  the  species,  and  the  males  there  agreo 
with  the  description  given  above.  All  specimens  that  I  have  referred 
to  this  species,  both  males  and  females,  have  the  second  cubital  cell 
narrowed  on  the  radial  vein,  and  all  the  Males  have  the  second  ster- 
nite  bituberculate,  thus  agreeing  with  Handlirsch's  mamiUata. 

Habitat — ^New  Mexico,  Colorado,  Wyoming,  Kansas. 

Nimaber  of  specimens  examined — ^males,  9;  females,  14. 

SnCTIELLA  PULCHELLA  Cresson. 

Figs.  61,  62,  88, 106. 

Monedula  pulchella  Cresson,  Proc.  Ent.  Soc.  Phila.,  vol.  4,  1865,  p.  471,  female 

and  male. 
Monedula  minutula    Handijesch,    Sitz.   Akad.  Wiflsensch.  Wien,  Matli.-Nat. 

CI.,  vol.  99,  1890,  p.  148,  female. 

Male, — Black:  Labrum,  mandibles  except  apices,  apical  half  of 
clypens,  pair  of  minute  spots  on  frons  below  and  between  antennae, 
pair  of  spots  laterad  of  the  insertion  of  antennae  prolonged  upward 
as  exceedingly  narrow  anterior  orbits,  comparatively  broad  posterior 
orbits,  broken  line  on  posterior  border  of  pronotum,  tubercles  con- 
nected with  an  irregular  spot  on  side  of  prothorax,  spot  on  tegulae, 
small  lateral  spots  on  scutelliun,  narrow  broken  fascia  on  metano- 
tiun,  spot  on  lateral  angles  and  spiracles  of  median  segment,  spot  on 
metapleurae,  two  small  spots  on  mesopleurae,  widely  separated 
lateral  spots  on  first  tergite,  continuous  fasciae  on  tergites  2-6,  that 
on  second  broadly  but  not  very  deeply  emarginate  on  anterior  middle, 
remaining  fasciae  biemarginate  on  anterior  border  and  all  with  a 
notch  on  posterior  middle,  apex  of  idtimate  tergite,  continuous  fas- 
ciae on  all  stemites,  apical  spot  on  coxae  below,  femora  except  stripe 
above  and  below,  tibiae  except  stripe  below  on  first  and  second  pairs, 
and  tarsi,  yellow. 

The  eyes  are  distinctly  divergent  above.  The  middle  femora  iaro 
serrate  below  and  the  middle  metatarsi  are  distinctly  curved  on  the 
inner  side  and  basally  bear  several  spines.  The  second  stemite  bears 
a  pair  of  small  tubercles  and  the  eighth  lacks  a  discal  spine. 

Female, — Black:  Labnmi,  mandibles  except  apices,  cljrpeus,  lower 
part  of  frons,  curved  spot  below  anterior  ocellus,  scape  below,  broad 
anterior  orbits,  posterior  orbits  broad  below,  posterior  border  of  pro- 
notum, sides  of  prothorax  except  line  in  front  of  tubercles,  tegulae, 
lateral  lines  on  scutum,  fascia  on  scutellum  narrow  medially,  fascia 
on  metanotum,  curved  fascia  on  dorsum  of  median  segment  inter- 
rupted medially,  lateral  angles  and  nearly  the  entire  sides  of  the  me- 
dian segment,  metapleurae,  mesopleurae,  and  mesostemum  except 
large  area  in  front  of  the  middle  coxae,  continuous  fasciae  on  tergites, 
first  with  a  wide  anterior  medial  emai^ination  ending  in  three  points 
posteriorly  and  with  three  shallow  emarginations  on  posterior  border, 
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second  with  a  wide  square  medial  anterior  emargination^  remaining 
fasciae  slightly  biemarginate  on  anterior  middle,  heart-shaped  spot 
on  apex  of  ultimate  tergite,  apical  fasciae  on  all  stemites  distinctly 
narrowed  medially  on  5,  apex  of  ultimate  stemitC;  coxae,  and  tro- 
chanters below  more  or  less,  femora  except  broad  stripe  above  and 
short  stripe  below  on  posterior  pair,  tibiae  except  spot  below  on  first 
and  second  pairs,  and  tarsi,  yellow  or  yellowish  white. 

Length. — 14-16  mm. 

On  both  male  and  female  the  flagellmn  is  ferruginous  above  and 
fulvous  below;  the  apical  segment  is  cxurvred,  and  in  the  male  the  pos- 
terior border  of  the  flagellum  is  slightly  carinate.  The  wings  are 
hyaline,  the  veins  fulvous.  The  pulviUi  are  indistinct.  The  fascia 
on  the  scutellum  of  one  female  is  broken  into  spots  similar  to  those  on 
the  male,  the  fascia  on  the  median  segment  appears  as  faint  obUque 
lines,  yellow  on  mesostemum  and  mesopleurae  much  reduced,  and 
the  black  on  the  legs  present  on  all  tibiae  and  below  on  posterior  and 
middle  femora.  The  frons  and  clypeus  of  the  female  show  a  silvery 
reflection;  the  eyes  are  widely  separated  and  only  slightly  divergent 
above. 

AU  specimens  differ  from  the  original  description  in  that  they  show 
no  trace  of  discal  marks  on  the  scutimi,  and  the  male  has  the  base  of 
the  clypeus  black. 

Hahitat. — California. 

Number  of  specimens  examined — ^Males,  17;  females,  10. 

SncnELLA  SPBCIOSA  Cresson. 

Figs.  63,  64,  89, 107. 

Moneckda  8peciosa  Cresson,  Proc.  Ent.  Soc.  Phila.,  vol.  4,  1865,  p.  470,  female. 
?M<medtila  speciom  Patton,  Bull.  U.  S.  Geol.  Surv.,  vol.  5, 1879,  p.  361. 

Male. — ^Black:  Clypeus,  labrum  except  an  indefinite  medial  stripe, 
mandibles  except  apices,  lower  part  of  frons  extended  in  a  triangular 
area  above  insertion  of  antennae,  semicircular  spot  below  anterior 
ocellus,  scape  below,  broad  anterior  orbits,  posterior  orbits  broader 
below  than  above,  prothorax  except  a  broad  anterior  dorsal  spot, 
tegulae,  short  lateral  lines  on  scutum  above  tegulae,  broad  fascia  on 
scuteUum,  narrow  fascia  on  metanotum,  broad  curved  fascia  on  dor- 
sum of  median  segment  extended  down  medially  on  posterior  sm^ace, 
sides  of  same  entirely  including  lateral  angles  and  much  of  posterior 
surface,  mesopleurae  except  lai^e  spot  below  extended  on  meso- 
stemum almost  to  the  median  line,  metapleurae,  fascia  on  first  ter- 
gite  broad  laterally,  interrupted  narrowly  in  the  middle,  broadly 
emarginate  on  anterior  middle  and  slightly  on  either  side  the  pos- 
terior middle,  fascia  on  second  broad,  continuous,  inclosing  a  pair  of 
median,  elliptical,  transverse,  black  spots  and  triimdulate  on  pos- 
terior margin,  fasciae  on  3-6  broad,  biemarginate  on  anterior  margin 
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and  undulate  on  posterior,  apex  of  ultimate  tergite,  first  stemite 
except  small  lateral  spots,  second  except  median  longitudinal  line, 
triai^gular  lateral  spots  on  3-6,  which  may  or  may  not  be  connected 
by  apical  lines,  coxae,  trochanters  except  spot  above,  femora  except 
line  on  first  and  traces  of  line  on  second  above,  tarsi  except  all  ulti- 
mate segments,  pale  yeUow,  deeper  in  shade  on  the  1^. 

The  flagellum  is  ferruginous  below,  shading  to  yellowish  on  the 
basal  segments,  and  3-6  bear  inconspicuous  specialized  areas.  The 
second  cubital  cross  vein  is  decidedly  curved,  so  that  the  width  of  the 
second  cubital  cell  on  the  radial  veins  is  much  less  than  its  width  on 
the  cubitus.  The  middle  femora  below  are  dentate.  The  tibiae  are 
not  dilated  as  in  formosa  and  are  provided  on  the  anterior  at  the  apex 
with  a  short,  stout  spine.  The  middle  metatarsi  on  the  inner  side  are 
curved  and  bear  near  the  base  a  row  of  four  stout  spines,  of  which  the 
two  in  the  middle  are  largest.  The  ultimate  segment  on  all  tarsi  is 
flat  and  black  and  on  the  anterior  pair  is  greatly  broadened,  but  the 
claws  are  of  the  normal  form.  The  second  stemite  bears  near  its 
posterior  margin  a  pair  of  short  but  conspicuous  tubercles,  and  the 
eighth  lacks  a  discal  spine;  the  ultimate  tergite  basally  bears  a  num- 
ber of  short  lateral  stout  spines. 

Female. — ^Black:  Labrum,  mandibles  except  tips,  djrpeus,  scape, 
first  two  flagellar  segments  below,  frons  except  a  pair  of  widely  sepa- 
rated points  at  base  of  clypeus  and  a  large  butterfly-shaped  black  spot 
on  the  middle,  which  may  be  connected  laterally  with  the  black  of 
the  vertex;  large  spot  ahnost  inclosing  the  anterior  ocellus;  broad 
posterior  orbits  extended  across  the  posterior  edge  of  vertex;  pro- 
thorax  except  a  broad  anterior  dorsal  spot  and  a  dusky  line  in  front 
of  tubercles,  tegulae,  lateral  lines,  and  a  U-shaped  discal  mark  that 
may  be  narrowly  interrupted  at  posterior  middle  on  scutum,  broad 
transverse  fascia  on  middle  of  scutellum,  fascia  on  metonotum, 
median  segment  entirely  except  a  black  fascia  on  anterior  border,  a 
short  black  vertical  line  on  posterior  surface  and  rather  broad  black 
bands  bordering  sutures  on  dorsimi  and  posterior  surface,  pair  of 
large  spots  on  mesopleiwae  of  which  the  anterior  one  may  be  pro- 
longed on  the  front  border  of  the  mesostemum  to  the  ventral  mid- 
line, thence  backward  narrowly  to  spot  in  front  of  middle  coxae, 
metaplem-ae,  all  tergites  (except  a  medial,  rounded,  black  emargina- 
tion  on  the  first,  a  narrow  anterior  black  margin  somewhat  broader 
laterally  and  continuous  with  a  small  but  deep  black  emargination  on 
either  side  the  midline  on  the  second,  a  somewhat  broader  author 
black  margin  with  broader,  shallower  emargination  on  either  side  the 
midline  on  third,  fourth,  and  fifth,  and  black  lateral  spots  on  sixth), 
lateral  spots  on  stemites  1-5,  the  posterior  ones  smallest,  pair  of  spots 
on  apex  of  ultimate  stemite,  coxae  except  basal  spots,  trochanters 
except  spot  above,  femora  except  line  above  reduced  on  posterior 
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pair,  tibiae,  and  tarsi  except  tips  of  middle  and  posterior  pairs,  yeUow 
or  yeUovnsh  white. 

On  the  abdomen  the  markings  are  ahnost  white,  the  color  approxi- 
mating Ridgway's  marguerite  yeUaw.  On  the  thorax  and  median 
s^ment  above  and  on  the  head  the  yellowish  tinge  is  somewhat  more 
apparent;  it  is  still  more  conspicuous  on  the  scape  and  sides  of  thorax 
and  median  segment,  and  the  legs,  except  the  coxae,  are  decidedly 
yellow.  The  imder  side  of  the  flagdlum  is  yellowish,  changing  to  tes- 
taceous toward  the  apex.  The  ultimate  segments  of  the  tarsi  are  but 
slightly  dilated,  and  that  of  the  middle  tarsi  and  all  the  segments  of 
the  posterior  pair  except  the  metatarsi  are  decidedly  dusky  above. 

Length. — 18-20  mm. 

The  wings  in  both  sexes  are  hyaline  and  the  nervures  brown.  The 
narrowing  of  the  second  tubital  cell  on  the  radial  vein  is  less  pro- 
nounced in  the  female  than  in  the  male.  The  pubescence  is  rela- 
tively short,  moderately  dense  and  white  except  on  the  vertex,  where 
it  assumes  a  brownish  color.  The  head  is  somewhat  narrower  than 
the  thorax,  more  evident  in  the  male  than  in  the  female,  and  the  inner 
margins  of  the  eyes  are  approximately  parallel.  On  the  type  (a 
female)  there  are  fasciae  on  stemites  2-4;  on  the  female  from  Kansas 
the  lateral  spots  on  stemites  1,  2,  and  6  are  imited  on  the  midline. 
The  fasciae  on  the  tei^tes  of  the  male  are  narrower  than  those  of  the 
female,  and  the  first  is  interrupted  medially,  but  in  design  they  are 
quite  similar. 

In  the  discussion  otfarmosa  it  is  pointed  out  that  that  species  has 
been  regarded  as  identical  with  this,  but  it  is  very  easy  to  separate 
the  males  on  structural  differences,  and,  although  the  females  lack 
these  structural  characters,  their  markings  are  just  as  distinctly  dif- 
ferent as  are  the  structures  on  the  males.  On  farmosa  all  t^^tes 
except  the  last  possess  a  black  apical  border;  this  black  border  is 
entirely  wanting  on  spedoaa.  The  apical  tarsal  segments  oiformosa 
are  yellow;  the  middle  and  posterior  pairs  of  apedoaa  are  dusky, 
almost  black.  The  fasciae  on  the  tergites  oiformosa  are  yellow;  on 
speciosa  they  are  almost  white. 

fla&ito^.-~Colorado,  New  Mexico,  Kansas. 

Number  of  specimens  examined:  Males,  2;  females,  4. 

SnCTlKLLA  MELAMPOUS,  new  species. 

Pigs.  65,  66,  108. 
?Monedula  speciosa  Patton,  BuU.  U.  S.  Geol.  Surv.,  vol.  5, 1879,  p.  361. 

Male. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  scape, 
and  first  two  segments  of  the  flagellum  below,  lower  part  of  f  rons  pro- 
duced upward  between  antennae,  curved  spot  in  front  of  anterior 
ocellus,  broad  anterior  orbits,  narrow  posterior  orbits,  prothorax 
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except  broad  anterior  dorsal  spot  with  undulate  posterior  border  and 
a  line  in  front  of  tubercles  enlarged  at  inner  end,  tegulae,  narrow  line 
above  base  of  wings  on  scutum,  lateral  spots  on  scutellum  narrowed 
toward  the  median  line,  narrow  fascia  on  metanotum,  pair  of  broken 
obhque  lines  on  dorsum  of  median  segment,  lateral  angles  and  spot 
near  spiracle  of  same,  metapleurae,  small  spot  on  mesopleurae 
behind  the  tubercles  and  another  large  one  on  anterior  border  that 
meets  its  fellow  on  the  midline  of  the  mesostemimi,  spot  on  meso- 
stemum  between  middle  coxae,  broad,  widely  separated  lateral  spots 
and  a  pair  of  small  median  posterior  spots  on  first  tergite,  narrow 
fasciae  on  tergites  2-5  continuous  except  that  on  tergite  2  and  all 
biemarginate  on  anterior  middle,  sixth  with  a  large  median  and  small 
lateral  spots,  apex  of  ultimate  tergite,  lateral  spots  on  stemites  2-5, 
coxae  except  basally,  trochanters  apically  below,  femora  except 
stripe  above  on  first  pair,  tibiae,  and  tarsi  except  ultimate  segment 
on  first  and  second  pairs,  and  the  last  three  segments  on  posterior 
pair,  yellow. 

The  flagellum  is  testaceous  below  and  slightly  carinate  posteriorly; 
the  apical  segment  is  reddish,  much  lighter  than  the  others,  sligihtly 
flattened  apically,  neither  curved  nor  truncate,  and  somewhat  longer 
than  the  segment  immediately  preceding.  The  middle  femora  are 
serrate  below  and  the  middle  metatarsi  are  distinctly  curved  on  the 
inner  side  and  basally  bear  three  spines,  of  which  the  distal  two  are 
large  and  prominent.  The  apical  segment  of  all  tarsi  is  hlacJc,  dilated, 
flattened,  and  rounded  apically,  those  on  the  anterior  pair  being 
dilated  most,  those  on  the  posterior  pair  least,  on  which  pair  the  third 
and  fourth  segments  also  are  dark  above  and  below.  The  ptdvilli 
are  large  and  distinct.  The  second  stemite  bears  a  pair  of  low, 
rounded,  and  somewhat  widely  separated  tubercles  and  the  eighth 
lacks  a  discal  spine.  The  seventh  tergite  bears  at  the  extreme  lateral 
edges  an  inconspicuous  ridge,  from  below  which  spring  a  number  of 
short,  stout  spines.  The  pubescence  is  white,  short,  and  moderately 
dense  on  head,  thorax,  and  base  of  the  first  segment  of  the  abdomen; 
the  remaining  segments  are  scarcely  pubescent  at  all  and  show  a 
beautiful  bluish-violet  iridescence. 

Length, — 15  mm. 

The  second  specimen  lacks  the  medial  spots  on  the  first  tergite, 
but  has  a  pair  on  the  second  and  third.  On  the  fourth  and  fifth  they 
are  united  medially,  and  on  the  fourth  also  with  the  lateral  spots. 
It  also  lacks  the  broken  lines  on  the  dorsum  of  the  median  segment 
and  has  all  the  femora  striped  with  black  above. 

This  species  stands  quite  close  to  speciosa,  with  which  it  agrees  in 
respect  to  the  special  structures  of  the  legs,  the  tubercles  on  the  second 
stemite,  and  the  lateral  spines  on  the  ultimate  tergite.  It  differs 
from  speciosa,  however,  in  that  the  second  cubital  cross  vein  is 
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scarcely  curved,  and  consequently  the  second  cubital  cell  is  narrowed 
but  little  on  the  radial  vein.  Furthermore  this  species  is  much 
smaller  and  more  slender  and  the  pattern  of  its  maculations  is  en- 
tirely different.  It  is  my  conviction  that  it  was  a  male  of  this  species 
that  Patton  in  Bulletin  5,  United  States  Geological  Survey  (p.  361), 
described  as  the  male  of  speciosa. 

Described  from  two  males  collected  by  Mr.  F.  X.  WiUiams,  August, 
1911. 

HabiUU. — Seward  CJoimty,  Kansas. 

Type  and  Paratype. — Collection  of  University  of  Kansas. 

SnCTIELLA  VILLOSA  Pox. 

Figs.  3,  67,  68. 

Monedula  mamillata  Fox  (not  Handlirscb),  Proc.  Cal.  Acad.  Sci.,  (2)  vol.  4, 1893, 

p.  10. 
Monedula  vUlosa  Fox,  Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  370,  male. 

Male. — Black:  Labrum,  mandibles  except  apices,  clypens,  scape 
and  basal  segments  of  flagellum  below,  space  between  insertion  of 
antennae,  spot  on  either  side  anterior  ocellus,  broad  anterior  orbits, 
posterior  orbits  broader  below  than  above,  prothorax  except  median 
anterior  dorsal  spot  and  spot  before  tubercles,  tegulae,  short  lateral 
line  above  tegulae  and  pair  of  anterior  discal  spots  on  scutum, 
large  lateral  spots  on  scutellum,  fascia  on  metanotum  sometimes 
interrupted  medially,  spot  on  sides  of  median  segment,  metapleiu'ae, 
large  spot  on  mesopleurae  in  most  specimens  continuous  with  a  longi- 
tudinal median  mesostemal  stripe  that  may  be  reduced  to  a  median 
spot  in  front  of  middle  coxae,  broad  fasciae  on  tergites  1-6,  the  first 
deeply  and  somewhat  roimdly  emarginate  on  anterior  middle,  second, 
third,  and  fourth  more  widely  and  successively  less  deeply  emai^inate 
on  anterior  middle^  fifth  and  sixth  shghtly  waved,  but  not  emargi- 
nate,  apex  of  ultimate  tergite,  stemites  entirely  except  black  anterior 
lateral  spots  on  1  and  2,  a  narrow  median  anterior  black  spot  on  3 
and  4  and  a  narrow  anterior  black  border  on  5  and  6,  spot  on  all 
coxae  below,  trochanters  apically  more  or  less,  femora  except  stripe 
above,  tibiae,  and  tarsi,  bright  greemsh  yellow. 

Length. — 10-13  mm. 

The  clypeus  is  almost  white,  faintly  tinged  with  greenish  yellow. 
The  fasciae  on  the  first  four  tergites  posterior  to  the  medial  emargina- 
tion  are  also  white —  a  character  that  is  constant  and  in  degree  varies 
only  slightly  on  the  first  fascia.  The  flagellum  varies  below  from 
greenish  yellow  basally  to  testaceous  apically.  The  head,  thorajc, 
basal  joints  of  the  legs,  including  the  femora,  and  the  base  of  the 
abdomen,  are  densely  covered  with  long,  shaggy,  white  pubescence — 
a  character  that  distinguishes  this  species  from  all  others  herein  listed. 
The  legs  show  no  special  modifications  and  the  pulviUi  are  large  and 
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distinct.  The  second  stemite  in  some  specimens  bears  a  pair  of  tu- 
bercles rather  poorly  developed  but  quite  distinct;  in  other  speci- 
mens this  stemite  lacks  these  tubercles  entirely.  The  eighth  bears 
a  prominent  discal  spine.  The  wings  are  hyaline  and  very  long, 
reaching  almost  to  the  end  of  the  abdomen  and  being  more  than 
twice  as  long  as  the  thorax  and  middle  segment  together.  Variation 
in  the  extent  of  the  maculations  is  slight,  yet  there  is  some  reduction 
in  the  size  of  the  spots  on  the  thorax  and  median  segment.  When 
the  abdominal  segments  are  closely  drawn  together  the  venter  appears 
almost  entirely  yellow. 

Habitat. — ^New  Mexico,  Arizona,  Mexico. 

Number  of  specimens  examined — ^Males,  11 ;  females,  0. 

SncnELLA  SdTULA  F«»z. 

Monedula  tcUula  Fox,  Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  369,  female. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  scape, 
fiagellum  below,  frons  except  a  median  black  spot  (shaped  somewhat 
like  an  expanded  butterfly),  connected  laterally  above  with  a  trans- 
verse black  stripe  across  the  vertex,  from  which  a  stripe  occupies  the 
pit  of  the  anterior  ocellus,  broad  posterior  orbits  broadly  connected 
across  the  vertex,  prothorax,  tegulae,  broad  lateral  lines  and  U-shaped 
discal  mark,  which  may  be  broken  into  three  spots,  on  scutum,  large 
lateral  spots  on  scutelliun  approximated  medially,  fascia  on  metano- 
tum,  broad  curved  fascia  on  dorsum  of  median  segment,  broad  lat- 
eral angles  and  sides  of  median  segment,  sides  and  venter  of  thorax 
entirely  except  the  narrow  lines  of  the  sutures,  broad  fasciae  on  ter- 
gites  1-5,  firat  with  a  median  anterior  black  spot,  which  in  some 
cases  is  connected  with  the  black  on  base  of  segment,  second,  third, 
and  fourth  with  wide,  shallow,  median,  anterior  emargination, 
slightly  extended  backward  at  the  posterior  lateral  angles,  especially 
on  the  second,  fifth  with  anterior  border  imdulate,  apex  of  ultimate 
tergite,  stemites  entirely,  legs  entirely,  brigJU  lemon  yellow. 

Length. — 10-11  mm. 

The  fiagellum  is  testaceous  above,  Ughtest  at  apex.  The  clypeus 
and  labrum  are  much  Ughter  in  color  than  the  rest  of  the  body  mark- 
ings. The  region  posterior  to  the  base  of  the  mandibles,  frons  above 
the  antennae,  and  the  vertex  are  provided  with  long,  dense,  white 
pubescence;  the  pubescence  of  the  thorax  and  base  of  the  abdomen 
is  shorter  and  more  sparse.  Altogether  the  pubescence  is  more  con- 
spicuous on  this  species  than  is  common  on  females  of  this  genus. 
The  pulvilli  are  large  and  distinct.  The  wings  are  hyaline,  long, 
reaching  nearly  to  the  end  of  the  abdomen,  and  fully  twice  the  length 
of  the  thorax  and  median  segment  combined.  The  species  is  of  nor- 
mal form,  but  in  the  case  of  many  specimens  the  abdomen  is  abnor- 
mally contracted,  and  it  was  from  specimens  of  this  kind  that  the 
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original  description  was  made.  The  unusual  development  of  the 
pubescence  on  this  species  and  on  viUosay  the  similarity  of  the  wing 
venation  of  the  two  and  their  common  habitat  raise  the  question 
as  to  whether  this  may  not  be  the  female  of  that  species.  I  should 
not  be  surprised  if  later  investigation  should  prove  such  to  be  the 
case. 

Habitat. — New  Mexico,  Arizona. 

Number  of  specimens  examined — ^Males,  0;  females,  16. 

SncnELLA  TENUICORNIS  F«»x. 

Pigs.  69,  70,  90. 
Mcnedula  tenuicomis  Fox,  Froc.  Acad.  Nat.  Sci.  Phila.,  1896,  p.  368,  female. 

Male. — Black:  Labrum,  clypeus,  mandibles  except  apices,  inferior 
part  of  frons,  large  spot  about  anterior  ocellus  connected  by  a  ver- 
tical line  with  the  yellow  of  the  frons  below,  broad  anterior  orbits, 
posterior  orbits  continued  somewhat  on  the  posterior  border  of  ver- 
tex, prothorax  except  median  anterior  dorsal  spot,  broad  lateral  hues 
and  U-shaped  discal  mark,  which  may  be  broken,  on  scutum,  tegu- 
lae,  fascia  on  scutellum  broad  laterally,  metanotum,  broad,  curved 
fascia  on  dorsiun  of  median  segment,  lateral  angles  broadly  and  sides 
of  same,  metapleurae,  mesopleurae  and  mesostemum  except  small 
spot  in  front  of  middle  coxae,  broad  fasciae  on  tergites  1-6,  the  first 
squarely  and  deeply  emarginate  on  anterior  middle  and  deeply  and 
triangularly  emarginate  on  either  side  of  the  posterior  middle,  second 
with  a  transverse,  arcuate,  medial,  anterior  black  spot  and  three 
shallow  posterior  emarginations,  third  with  a  narrow  medial  ante- 
rior emai^ination  greatly  extended  to  right  and  left  on  middle  of 
tergite  and  with  three  posterior  emarginations,  the  middle  one  deep- 
est, fourth,  fifth,  and  sixth  similar  to  third,  but  with  anterior  emar- 
gination  modified  and  posterior  black  border  reduced,  apex  of  ulti- 
mate tergite,  first  and  second  stemites  entirely,  broad  fasciae  on  3-6 
narrowed  medially  and  sometimes  also  laterally,  coxae  except  spot 
on  posterior  pair  below,  trochanters  except  spot  above,  femora  except 
stripe  above,  tibiae,  and  tarsi,  brigTit  lemon  yellow,  of  deeper  shade 
on  the  legs. 

Female. — ^Black:  Labrum,  clypeus,  mandibles  except  apices,  scape 
and  basal  s^ments  of  flagellum  below,  frons  below,  V-shaped  spot 
in  front  of  anterior  ocellus,  broad  anterior  orbits,  posterior  orbits 
broad  below  and  extended  on  vertex,  sometimes  entirely  across,  pro- 
thorax  except  medial  anterior  dorsal  spot,  tegulae,  lateral  lines  and 
U-shaped  discal  mark,  sometimes  broken  into  tliree  spots,  on  scutum, 
fascia  on  scutellum  narrowed  medially,  metanotum,  broad  fascia  on 
dorsiun  of  median  s^ment  prolonged  medially  on  posterior  surface, 
its  sides,  lateral  angles,  and  most  of  its  posterior  surface,  metapleurae, 
mesopleurae,  mesostemum  except  spot  in  front  of  middle  coxae,  broad 
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fasciae  on  tergites  1-6,  first  with  a  deep  rectangular  emargination  at  an- 
terior middle  and  three  slight  emarginations  on  posterior  border,  second 
with  an  eUiptical  black  spot  near  the  middle  on  either  side  the  median 
line  and  three  slight  posterior  emarginations,  third  similar  to  second, 
but  with  two  black  spots  narrowly  imited  to  an  anterior  medial  emar- 
gination, fourth  and  fifth  on  anterior  margin  dorsally  biemarginate 
and  laterally  waved,  ultimate  tergite  except  narrow  anterior  border, 
first  and  second  sternites  entirely,  third  entirely  or  with  only  a  cen- 
tral anterior  black  spot,  fourth  and  fifth  with  rather  broad  fasciae 
narrowed  medially  and  laterally,  ultimate  stemite  apically,  coxae, 
trochanters  except  spot  above,  femora  except  stripe  above,  tibiae 
except  sometimes  a  stripe  below,  and  tarsi,  lemon  yellow. 

Length. — 16-18  mm. 

The  flagellum  in  both  sexes  is  slender,  and  the  apical  half  is  tes- 
taceous below.  In  the  male  the  apical  half  is  carinate  on  the  pos- 
terior side  and  the  ultimate  segment  curved..  The  intermediate 
femora  of  the  male  are  smooth  beneath  and  the  metatarsus  not 
curved.  The  second  stemite  is  nontuberculate  and  the  eighth  is 
without  a  discal  spine.  In  color  and  markings  the  sexes  are  remark- 
ably similar  and  the  different  specimens  show  but  Uttle  variation 
from  the  typical  form.  On  the  first  tergite  the  emargination  may 
appear  as  an  anterior  rectangular  black  spot  or  it  may  be  connected 
with  the  posterior  emai^nation  so  as  to  cut  oflf  a  pair  of  posterior 
median  yellow  spots  or  a  single  yellow  spot.  On  the  second  on  both 
male  and  female  we  usually  find  a  single  median  black  spot  that 
may  or  may  not  be  connected  by  a  narrow  medial  emargination 
with  the  anterior  black  border.  Other  slight  modifications  may 
occur  but  the  basic  pattern  remains  the  same,  the  variations  being 
due  to  a  greater  or  less  extension  of  the  black  on  the  dorsal  surface. 
The  lateral  borders  of  the  ultimate  tergite  of  the  female,  especially 
toward  the  base,  are  provided  with  numerous  stout  spines.  The 
wings  are  hyaline  and  relatively  long;  the  pubescence  short  and 
sparse,  and  the  labrum,  clypeus,  and  anterior  orbits  of  the  female  show 
a  silvery  reflection  when  viewed  at  the  proper  angle.  In  his  descrip- 
tion of  this  species  Fox  associated  as  male  and  female  of  the  species 
a  male  that  I  regard  as  representative  of  a  different  species  entirely. 
I  base  this  judgment  on  the  fact  that  males  I  have  before  me  and 
the  female  of  Fox^s  tenuicomis  are  so  similar  that  they  can  be  dis- 
tinguished only  by  their  sexual  characteristics,  whereas  the  male 
Fox  assigned  to  this  species  differs  from  the  female  not  only  in  color 
and  widely  in  the  pattern  of  the  markings,  bit  also  in  having  the 
head  narrower  than  the  thorax.  I  have  acc6rdingly  considered  the 
male  as  representative  of  a  new  species  and  have  redescribed  it 
herein  under  the  name  hitubercvlata. 

Habitat. — California,  Arizona,  Texas. 

Numberof  specimens  examined — ^Males,  3;  females,  7. 
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SncmSLIiA  BiBGACEBA,  new  indi. 
FigB.  71,  72,  91. 

Mde. — ^Black:  Labrum,  mandibles  except  apices,  cljpeus,  scape 
except  narrow  line  above,  first  two  flagellar  segments  below,  lower  part 
of  frons,  V-shaped  spot  below  anterior  ocellus,  broad  anterior  orbits, 
posterior  orbits,  narrow  posterior  dorsal  border  and  sides  of  prothorax 
except  narrow  line  in  front  of  tubercles,  tegulae,  short  lateral  lines 
above  base  of  wings  on  scutum,  large  lateral  spots  on  scutellum, 
abort  fascia  on  metanotum,  lateral  angles  and  sides  of  median  seg- 
ment, n^tapleurae,  broad  irregular  line  on  mesopleurae  and  meeo- 
sternum  meeting  on  the  middle  of  the  latter  and  prolonged  back- 
ward to  the  middle  coxae,  fasciae  on  tergites,  fijrst  broad  laterally 
but  widely  and  deeply  emarginate  on  anterior  middle,  biemarginate 
on  posterior  border  and  almost  interrupted  on  midline,  second 
broad  with  a  narrower  anterior  median  emargination,  of  which  the 
posterior  lateral  angles  are  strongly  produced  obUquely  laterally, 
third  with  broad,  shallow,  anterior,  median  emargination,  the  remain- 
der with  slightly  imdulate  anterior  borders,  apex  of  ultimate  tergite, 
first  stemite,  second  except  irregular  anterior  border,  remaining 
stemites  with  broad  fasciae  (which,  when  the  abdomen  is  strongly 
flexed,  cause  the  stemites  to  appear  entirely  yellow),  coxae,  tro- 
chanters except  spot  above,  tibiae,  and  tarsi,  yelhw. 

The  flagellum  is  dark  above,  reddish  below.  The  second  seg- 
ment widens  apically  and  the  third  is  still  broader;  from  the  fourth 
to  the  apex  the  width  decreases  imperceptibly.  The  ultimate  seg- 
ment is  slightly  curved  and  somewhat  flattened  apically.  The  legs 
are  relatively  short  and  imusually  stout.  The  middle  femora  are 
decidedly  short,  thick  and  heavy  and  are  smooth  below;  the  middle 
metatarsi  are  also  unusually  short,  thick,  and  heavy  and  show  no 
trace  of  curve  or  spines  on  inner  surface.  The  posterior  are  like- 
wise unusually  thick,  heavy,  and  rounded  and  when  seen  from  in 
front  are  plainly  arcuate,  the  hollow  of  the  bow  being  on  the  upper 
side.  The  pulvilli  are  large  and  distinct.  The  wings  are  hyaline 
and  a  trifle  over  twice  as  long  as  the  combined  length  of  the  thorax 
uid  median  segment.  The  pubescence  is  white,  moderately  long, 
and  dense  on  head,  thorax,  and  base  of  abdomen;  it  is  somewhat 
shorter  and  less  dense  yet  quite  evident  on  all  stemites  and  very 
short  and  sparse  on  tergites.  The  second  stemite  bears  a  very 
large  median  spine,  very  heavy  at  the  base,  blimtly  pointed  and 
hirsute.  The  terminal  spines  of  the  eighth  are  very  short  and  a 
discal  spine  is  lacking. 

Female. — ^Black:  Labrum,  mandibles  except  tips,  clypeus,  scape 
below,  greater  part  of  flagellum  below,  lower  part  of  frons,  V-shaped 
spot  below  anterior  ocellus,  broad  anterior  orbits,  posterior  orbits 
65008*— Proc.N.M.volJ52— 17 i 


Digitized  by 


Google 


50  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  tou  52. 

narrow  above,  narrow  line  on  posterior  border  of  pronotxim,  greater 
part  of  sides  of  prothorax,  tegulae,  narrow  lateral  lines  on  scutum, 
large  lateral  triangular  spots  on  scuteUum,  fascia  on  metanotum, 
curved  fascia  on  dorsum  of  median  segment  narrowly  interrupted  on 
posterior  surface  of  segment,  lateral  angles  and  sides  of  same,  large 
spot  on  metapleurae,  small  posterior  and  larger  anterior  spot  on 
mesopleurae  the  latter  of  which  extends  downward  to  join  its  fellow 
on  the  sternum  and  forming  with  it  a  longitudinal  band  that  reaches 
the  middle  coxae,  fasciae  on  tergites,  first  broad  laterally  but  deeply 
and  widely  emarginate  on  the  anterior  middle,  nearly  interrupted  on 
mid-dorsal  line,  and  slightly  biemarginate  on  the  posterior  border, 
second  with  lateral  sinuations  and  broad  median  emarginations  on 
anterior  border,  third  with  anterior  lateral  sinuations  and  dorsally 
biemarginate,  fourth  and  fifth  undulate  on  anterior  border,  apex  of 
sixth  broadly,  broad  fasciae  on  stemites,  the  more  posterior  ones 
narrowed  medially,  coxae,  tochanters  and  femora  except  broadly 
above,  tibiae,  and  tarsi,  yellow,  the  color  being  very  pale  on  the 
labium,  clypeus,  orbits,  and  fasciae  of  the  tergites. 

The  flagellum  is  dark,  testaceous  above,  yellow  below,  basally  be- 
coming somewhat  rufous  apically.  It  does  not  show  the  broadening 
of  the  medial  segments  seen  on  the  male.  The  legs  are  relatively 
short  and  stout,  the  middle  metatarsus  being  similar  to  that  of  the 
male.  The  second  cubital  cell  is  almost  a  perfect  rectangle.  The 
pubescence  is  like  that  on  the  male. 

Lengtli. — 14-16  mm. 

Described  from  two  males  and  one  female;  one  male  from  Arboles, 
Colorado,  second  male  from  Iron  County,  Utah,  and  the  female 
from  North  Yakima,  Washington. 

Type. — ^Male  in  the  Brooklyn  Museum.  Allotype  and  paratype, 
Cat.  No.  19805,  U.S.N.M. 

SnCTlELLA  EUGUA  Foi. 

Figs.  73,  74,  92. 

Monedula  exigua  Fox,  Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  370,  female. 

Male. — Black:  Labrum,  mandibles  except  apices,  c^jrpeus,  inferior 
part  of  frons,  curved  spot  on  either  side  the  anterior  ocellus,  almost 
inclosing  it,  scape  except  apical  spot  above,  broad  anterior  orbits  nar- 
rowed to  a  point  above,  posterior  orbits  more  or  less  perfectly  con- 
nected across  the  posterior  of  vertex,  prothorax  except  small  anterior 
median  dorsal  spot,  lateral  lines  and  a  pair  of  large  discal  spots  on 
scutum,  broad  fascia  roundly  emarginate  on  anterior  middle  or  nar- 
rowly interrupted  on  midline  on  scutellimi,  metanotimi,  broad  curved 
fascia  on  dorsum  of  median  segment,  lateral  angles  broadly  and  sides 
of  same,  metapleurae,  mesopleurae,  and  mesostemum  except  nar- 
row anterior  black  border  and  large  lateral  black  spot  on  front  and 
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above  the  middle  coxae  continued  upward  along  the  suture  between 
the  mesopleurae  and  metapleurae,  broad  fasciae  on  tergites,  first 
with  a  broad  rounded  shallow  emargination  on  anterior  middle, 
second  to  fifth  each  with  a  wide  and  very  shallow  anterior  emargina- 
tion on  either  side  the  dorsal  midhnCi  apex  of  idtimate  tergite, 
stemites  1-3  entirely,  broad  apical  fasciae  on  4-6,  legs  entirely  except 
spot«  above  on  trochanters  and  femora  basally,  yeUow.  The  legs  are 
of  the  normal  form,  without  any  special  modifications.  The  second 
stemite  bears  a  pair  of  closely  placed,  sharply  pointed,  prominent 
tubercles,  and  the  eighth  a  prominent  discal  spine. 

Female. — Black:  Labrum,  mandibles  except  apices,  clypeus,  frons 
below,  pair  of  curved  spots  almost  inclosing  anterior  ocellus,  broad 
anterior  orbits  harrowed  to  a  point  above,  scape,  posterior  orbits  con- 
tinuous on  vertex,  prothorax,  tegulae,  broad  lateral  hues  and  pair  of 
broad  discal  lines  narrowed  posteriorly  on  scutum,  scutellum,  meta- 
notimi,  dorsum  of  median  segment  except  curved  black  fascia  on  an- 
terior border,  lateral  angles,  sides  and  almost  all  the  posterior  surface 
of  median  segment,  metapleurae,  mesopleurae,  and  mesostemum  ex- 
cept lateral  spots  in  front  and  shghtly  above  middle  coxae,  tergites 
except  shallow  median  anterior  black  emai^nation  on  first,  narrow 
anterior  black  border  on  remainder,  shghtly  waved  on  3-5  and  notched 
on  6,  stemites  entirely  except  basal  border  of  5  and  6,  legs  entirely 
except  basal  spots  above  on  trochanters,,  and  femora,  yellow.  The 
clypeus,  labrum,  and  frons  are  decidedly  silvery,  the  sides  of  the 
thorax  less  so,  and  even  the  venter  of  the  abdomen  shows  a  trace  of 
this. 

In  both  sexes  the  flagellum  is  cyUndrical  in  form,  testaceous  above, 
yellowish  or  testaceous  below,  and  hghter  in  the  female  than  in  the 
male.  The  silveriness  of  the  face  and  sides  of  the  thorax  is  less  evi- 
dent in  the  male  than  in  the  female.  The  pubescence  is  short  and 
inconspicuous.  The  wings  are  hyaline  and  the  veins  brown.  The 
pulviUi  are  distinct. 

Length — 9-13  mm. 

The  description  above  is  made  from  two  males  and  one  female  col- 
lected by  F.  H.  Snow,  in  Arizona.  A  comparison  with  Fox's  type  of 
exigiui  convinces  me  of  their  identity,  although  the  markings  on  these 
specimens  are  somewhat  more  extensively  developed  than  are  those 
on  the  type  which  is  a  female  from  Montana. 

This  species  stands  very  close  to  StictieHa  pvMa  Handlirsch,  from 
which  it  is  distinguished  chiefly  by  the  more  extensive  maculations. 

Habitat — Arizona,  Montana. 
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SncnSLLA  PULLA 

P^.  75,  93. 

MoneduJa  puUa  Handubsch,   Sitz.  Akad.  Wiflsensch.  Wien,  Math.-Nat.  CI., 

vol.  99, 1890,  p.  149,  female. 
MoneduJa  uritata  Fox,  Proc.  Acad.  Nat.  Sci.  Fhila.,  1895,  p.  371,  male. 

Male. — ^Black:  Labrum,  mandibles  except  apices,  lower  part  of 
dypeus  variable  in  extent,  scape  below,  space  between  insertion  of 
antennae,  minute  spot  on  either  side  of  anterior  ocellus,  anterior 
orbits,  posterior  orbits,  posterior  border  of  pronotum,  tubercles  and 
narrow  lines  on  border  of  side  of  prothorax,  tegulae,  lateral  spot  on 
scutxmi  above  tegulae,  large  lateral  spots  on  scutellxmi,  fascia  on  meta- 
notum,  curved  fascia  on  dorsxmi  of  median  segment  sometimes 
reduced  to  two  spots  or  entirely  wanting,  spiracle  and  spot  on  sides  of 
median  segment  usually  extended  on  lateral  angles,  spot  on  metapleu- 
rae,  irregular  spot  on  mesopleurae,  broad  fasciae  on  tergites  1-6,  the 
first  with  broad,  shallow,  medial,  anterior  emargination,  remainder 
with  a  shallow  anterior  emargination  on  either  side  the  mid-dorsal  line, 
idtimate  tergite  apically,  first  stemite  except  anterior  lateral  spots, 
the  remaining  stemites  except  narrow  basal  border  varying  somewhat 
in  width  on  the  several  stemites,  coxae  except  base  more  or  less,  tro* 
chanters  below,  femora  except  broad  stripe  above  and  below  which 
stripes  are  united  on  posterior  pair,  tibiae  except  spot  below  on  ante- 
rior and  middle  pairs  and  occasionally  on  posterior  pair,  and  tarsi, 
yeUaw.  The  antennae  and  legs  show  no  special  modifications.  The 
second  stemite  bears  a  pair  of  short  approximated  processes  and  the 
eighth  a  prominent  discal  spine. 

Female, — ^The  female,  with  regard  to  general  appearance  and  pat- 
tern of  maculations,  is  essentially  Uke  the  male.  The  black  on  the 
clypeus  is  wanting  or  reduced  to  small  basal  lateral  spots;  that  on  the 
legs  is  somewhat  more  extensively  developed.  The  yellow  markings 
are  somewhat  brighter  in  color  and  sUghtly  better  developed;  on  one 
female  there  is  a  pair  of  small  discal  spots  on  the  scutxmi.  Aside 
from  these  differences  in  color  and  the  absence  of  the  secondary  sexual 
modifications  foimd  on  the  male,' the  description  above  will  apply  to 
the  female  also. 

Lengih — 10-14  mm. 

In  both  sexes  the  flagellum  below  is  yellowish  or  testaceous, 
decreasing  in  intensity  toward  the  apex.  The  black  on  the  clypeus 
of  the  male  is  variable  in  extent;  it  is  never  entirely  absent  and  it 
never  spreads  over  the  entire  olypeus.  On  both  male  and  female 
the  clypeus  appears  somewhat  silvery,  more  evident  on  well-preserved 
specimens  of  the  female  than  on  the  male.  The  fasciae  on  the 
tergites  of  the  male  show  two  distinct  shades  of  color,  lemon  yellow 
and  yellowish  white,  somewhat  variable  in  their  arrangement;  this 
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diversity  of  shade  in  the  f asdae  is  less  apparent  on  the  female  owing 
to  their  deeper  and  brighter  color.  The  apical  segment  of  all  tarsi 
on  the  female  is  longer  than  the  two  preceding  segments  t<^ther, 
is  heavy,  not  flattened,  rectangular  in  outline  and  thickly  beset  with 
stout  hair  below;  on  the  male  this  segment  is  more  slender,  conical 
and  comparatively  shorter.  The  pulvilli  on  both  male  and  female 
are  large  and  distinct  and  the  pubescence  is  not  at  all  conspicuous. 
The  wings  are  hyaline  and  the  form  of  the  three  cubital  cells,  identical 
in  the  sexes. 

I  have  associated  here  as  sexes  of  one  species  Handlirsch's  pyMa, 
a  female,  and  the  male  of  Fox's  usUata.  I  have  done  this  for  the 
following  reasons :  The  pattern  of  their  maculations  is  almost  identical ; 
the  pulvilli  are  large  and  distinct  in  both  cases;  the  form  of  the 
third  cubital  cell  is  peculiar  and  conmion  to  both;  they  are  of  the 
same  size  and  are  found  in  the  same  locality.  The  female  of  Fox's 
ii8iUUa  has  indistinct  pulviUi,  the  stemites  wholly  without  fasciae, 
and  the  form  of  the  third  cubital  cell  is  distinctly  different  from  that 
of  the  male  he  associated  with  it.  Furthermore,  I  am  convinced 
that  the  female  referred  by  Fox  to  his  usitata  is  the  female  of  his 
plana.  The  character  of  the  pulvilli,  the  maculations  and  the  habitat 
all  point  to  this  conclusion. 

HahyifU. — California,  Washington. 

Number  of  specimens  examined — males,  12;  females  8. 

STICTIELLA  FEMOBATA  Fox. 

Figs.  76,  77,  94, 109. 
Mcnedulafemorata  Fox,  Proc.  Acad.  Nat.  Sd.  Fhila.,  1895,  p.  368,  male. 

Male, — Black:  Clypeus,  labrum,  mandibles  except  apices,  scape 
below,  spot  in  front  of  anterior  ocellus  and  inferior  part  of  frons, 
separated  by  a  butterfly-shaped  spot  that  above  is  broadly  connected 
laterally  with  the  black  of  the  vertex,  broad  anterior  orbits  shortened 
above,  narrow  posterior  orbits,  posterior  border  of  pronotiun  con- 
nected on  tubercles  with  a  large  spot  on  sides  of  prothorax,  small  spot 
on  tegulae,  small  spot  near  tegulae  on  scutmn,  lateral  spots  on 
scutellum,  metanotmn,  curved  fascia  on  dorsum  of  median  segment 
more  or  less  broken,  irregular  spot  on  mesopleurae  extending  on  the 
mesostemum,  small  spot  on  metapleurae,  spot  on  lateral  angles  of 
median  segment,  fasciae  on  tei^tes  1-6  narrowly  interrupted  medially, 
apex  of  ultimate  tergite,  fasciae  on  stemites  1-6,  legs  except  upper 
side  of  coxae,  trochanters,  femora  and  more  or  less  of  the  posterior 
tibiae,  yellow  or  yellowish  white. 

The  flagellum  is  testaceous  beneath  except  the  more  basal  joints, 
which  are  yellowish;  segments  6-11  seen  from  below  are  distinctly 
carinate  on  the  posterior  border  and  the  apical  segment  is  flattened 
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and  curved.  The  pulvilli  are  distinct;  the  anterior  tarsi  are  Tin- 
usually  flat  and  broad,  the  apical  segment  less  so,  and  each  segment 
below  bears  a  black  spot.  The  medial  femora  are  strongly  emarginate 
below  and  bear  a  slight  notch  beyond  the  emargination.  The  hind 
femora  are  also  more  or  less  emarginate  below,  sometimes  taking  the 
form  of  a  slight  dilation  of  the  segment  apically  beyond  the  middle. 
The  second  stemite  is  bituberculate. 

Female, — ^Black:  Clypeus,  labrum,  mandibles  except  apices,  scape 
except  small  spot  above,  semicircular  spot  hi  front  of  anterior  ocellus 
and  lower  part  of  frons  separated  by  a  black  butterfly-shaped  spot 
that  above  is  broadly  connected  laterally  with  the  black  of  the  vertex, 
posterior  orbits  usually  united  across  the  vertex,  posterior  border  of 
pronotum  including  the  tubercles,  sides  of  prothorax  except  spot  in 
front  of  tubercles,  tegulae,  lateral  lines  above  tegulae  and  medial 
longitudinal  discal  lines  which  may  be  continued  posteriorly  to  form 
a  more  or  less  broken  U-shaped  mark  on  scutum,  curved  fascia  on 
scutellum,  narrowed  medially,  fascia  on  metanotum,  continuous 
curved  fascia  on  dorsum  of  median  segment,  lateral  angles  of  same, 
mesopleurae  and  sternum  almost  entirely,  spot  on  metapleurae,  spot 
on  side  of  median  segment  anteriorly,  fasciae  on  tergites  continuous 
and  rather  broad,  the  first  with  a  broad  shallow  anterior  emargina- 
tion, the  remainder  shghtly  waved  anteriorly  but  not  emarginate, 
medial  spot  on  apex  of  ultimate  tergite,  middle  and  narrow  apical 
margin  of  first  stemite,  fasciae  on  stemites  2-5,  that  on  second  broad 
and  deeply  emarginate  anteriorly,  apex  of  ultimate  stemite,  legs 
below  except  spot  on  middle  and  posterior  coxae,  and  above  except 
spots  on  all  coxae,  trochanters,  femora,  and  posterior  tibiae,  yeUow 
or  pale  yeUowiah  white.  The  flagellum  is  testaceous  below.  The 
middle  femora  are  short  and  stout;  the  posterior  femora  are  in- 
crassate  near  the  middle;  the  apical  segment  of  the  anterior  tarsi  is 
not  dilated  so  much  as  that  of  the  male;  the  pulvilli  are  present  but 
small. 

Length. — 9-12  mm. 

Of  the  four  male  specimens  before  me  one,  the  type  specimen,  is 
from  Florida,  and  three  are  from  Texas.  The  specimens  from  Texas 
differ  from  the  type  in  that  the  emarginations  of  the  middle  and 
posterior  iemora  are  less  pronounced.  One  of  the  males  from  Texas 
is  somewhat  smaller  than  the  type.  In  his  description  Fox  states 
that  the  intermediate  metatarsus  is  curved,  which  statement  can 
scarcely  be  considered  accurate;  the  segment  is  bent  quite  near  the 
base  but  it  is  not  curved  as  is  that  of  serrata  or  speciosa.  It  is,  how- 
ever, near  the  base  slightly  dilated  on  the  anterior  margin  and  some- 
what roundly  incised  on  the  inner  side  in  much  the  same  fashion  as 
is  the  corresponding  segment  on  the  anterior  tarsus.  Furthermore 
the  inner,  posterior  angle  of  the  middle  tibia  is  produced  into  a  short 
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spine,  which,  with  the  incision  on  the  metatarsus,  forms  a  structure 
quite  similar  to  the  antenna  cleaner  invariably  foimd  on  the  first 
pair  of  l^s  of  wasps  and  bees.  In  addition  to  the  two  prominent 
processes  on  the  second  stemite  of  the  type  specimen,  there  is  a 
smaller  and  more  widely  separated  pair  on  the  third  and  an  incon- 
spicuous pair  on  the  fourth.  These  secondary  ventral  processes  are 
also  more  or  less  well  developed  on  the  other  males. 

In  both  sexes  the  wings  are  hyaline,  short,  and  scarcely  reach  the 
posterior  border  of  the  third  abdominal  s^ment.  The  veins  are 
brown.  The  pubescence  is  short,  white,  and  not  conspicuous.  The 
male  of  this  species  can  scarcely  be  confused  with  that  of  any  other 
except  divergens,  from  which  it  can  be  distinguished  by  the  more 
extensive  maculations  of  the  latter  and  particularly  by  the  form  of 
the  genital  stipes.  The  peculiar  modification  of  the  middle  femora, 
the  unique  structure  found  at  the  union  of  the  middle  tibia  and  meta- 
tarsus, and  the  presence  of  secondary  processes  on  stemites  three 
and  four  separate  this  species  and  the  one  following  from  all  others. 
Length,  9-12  millimeters. 

Habitat. — Florida,  Texas. 

Number  of  specimens  examined — ^Males,  4;  females,  5. 


STICTIELLA  DIVERGENS,  new  i 

Figs.  78,  79,  96, 110. 

McHe. — ^Black:  Labrum,  mandibles  except  tips,  clypeus,  scape, 
flagellum  below,  lower  part  of  frons  extended  upward  between 
antennae,  irregular  semicircular  spot  below  anterior  ocellus,  broad 
anterior  orbits  shortened  and  narrowed  to  a  point  above,  narrow 
posterior  orbits,  posterior  border  of  pronotmn,  sides  of  prothorax 
except  irregular  spot  in  front  of  tubercles,  tegulae,  lateral  lines  and 
pair  of  discal  lines  (absent  on  paratype)  on  scutum,  fascia  on  scutellum, 
curved  fascia  on  dorsum  of  median  segment  narrowly  interrupted 
medially,  lateral  angles  and  spot  at  spiracles  on  median  segment, 
spot  on  metaplem*ae,  mesopleurae  almost  entirely,  mesostemum 
entirely,  fasciae  on  tergites  1-6,  first  broad  laterally,  narrower  medially 
with  deep  acute  anterior  median  emai^ination,  remaining  fasciae 
somewhat  narrower  medially  than  laterally  and  slightly  sinuate 
(those  on  tergites  4-6  of  paratype  narrowly  interrupted  medially), 
apex  of  seventh  tergite,  second  stemite  except  pair  of  small  anterior 
lateral  black  spots,  continuous  fasciae  on  stemites  3-6  the  more 
posterior  ones  narrowest,  legs  entirely  except  black  spots  above  on 
trochanters  and  basally  on  femora  and  conspicuous  black  spots 
on  all  segments  of  the  anterior  tarsi  below,  hrighi  yellow.  The  more 
posterior  fasciae  on  the  abdomen  both  above  and  below  are,  however, 
yellowish  white. 
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The  flageUum  is  testaceous  above  and  segments  6-10  are  slightlj 
carinate  on  the  posterior  surface.  The  ultimate  flagellar  s^ment 
is  curved  and  obliquely  truncate  at  the  apex.  The  wings  are  hyaline 
and  the  second  cubital  cell  is  decidedly  narrower  on  the  radial  vein 
than  it  is  on  the  cubitus.  The  anterior  tarsus  is  somewhat  flattened 
but  scarcely  as  much  so  as  in  the  case  otfemaraia,  and  like  that  species 
it  has  a  distinct  black  spot  below  on  anterior  tarsal  segments.  The 
middle  femora  are  emarginate  and  the  middle  tibia  apically  on  the 
posterior  side  bears  a  short  spine,  which  in  conjunction  with  flattened 
and  slightly  curved  base  of  the  metatarsus  forms  a  structure  some- 
what similar  to  the  antenna  cleaner  of  the  first  pair  of  legs.  The 
posterior  femora  are  slightly  curved  below  and  distally  incrassate, 
but  they  are  not  emarginate.  The  second  stemite  bears  a  pair  of 
shorty  pointed,  closely  approximated  tubercles,  and  there  is  a  smaller, 
inconspicuous  pair  on  each  of  the  third  and  fourth  stemites  more 
widely  separated  than  those  on  the  second.  The  pubescence  is 
white,  short,  and  sparse,  except  on  the  seventh  stemite,  where  it  is 
relatively  long,  dense,  and  brown.  The  eighth  stemite  lacks  a  discal 
spine,  but  there  is  a  longitudinal  prominence  at  the  base  of  the 
middle  spine.    The  genital  stipes  is  distinct  in  pattern. 

Length. — 12-14  mm. 

This  species  stands  very  close  to  femorata  Fox,  but  it  differs  from 
that  species  in  its  more  extensive  maculations,  its  richer  yellow  color, 
and  especially  in  the  form  of  the  genital  stipes.  The  species  is 
described  from  two  male  specimens  taken  by  Mr.  F.  X.  Williams. 

Hahitat. — Kansas. 

Type. — ^Male  and  paratype  in  the  collection  of  the  University  of 

Kansas. 

Genus  BICTRTES  Lepeletier. 

Bembex  Ouvibr  (part),  Encycl.  Meth.,  vol.  4, 1789,  p.  288. 
Monedida  Dahlbom  (part),  Hym.  Eur.,  vol.  1, 1845,  p.  492. 
Biqp'tes  Lepeletier,  Hist.  Nat.,  vol.  3, 1845,  p.  53. 

Type:  Bicyrtes  (servillii  Lepeletier)  ventrdlia  Say.  Monobasic 
Bembidula  Burmeister,  Bol.  Acad.  Cordova,  vol.  1,  1874,  p.  122. 

Type:  Monedula  dUcisa  TaBchenherg.    (Present  designation.) 
BemhiduLa  Handlirsch,  Sitz.  Akad.  Wissensch.  Wien,  Math.-Nat.  CI.,  vol.  98, 

1889,  p.  473. 
Bembidula  Kohl,  Die  Gatt.  d.  Spheg.,  1896,  p.  442. 

The  head  seen  from  in  front  is  wider  than  long.  The  compound 
eyes  are  large  and  stongly  arched;  their  inner  borders  are  somewhat 
divergent  at  the  vertex,  and  their  lower  borders  reach  tlie  mandibles. 
The  frons  is  relatively  flat,  variable  in  width,  and  bears  a  slight  carina 
between  the  antennae.  The  anterior  ocellar  cicatrice  is  situated  on  a 
slight  prominence.  It  is  linear,  arcuate,  and  transversely  placed. 
The  posterior  cicatrices  are  also  linear  but  not  so  narrow  as  the  ante- 
rior  one,    semicircular,    and    almost   loi^tudinally    placed.     The 
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occiput  is  quite  narrow  and  the  posterior  siuf  ace  of  the  head  vertical 
and  flat.  The  temples  are  narrow.  The  mandibles  on  their  anterior 
border  are  entire;  on  their  posterior  border  they  are  provided  with 
two  teeth  and  the  apex  ends  in  a  point.  The  maxillae  are  moderately 
long,  and  when  folded  at  rest  they  are  concealed  beneath  the  labrum. 
The  maxiUary  palpi  are  formed  of  six  segments  and  the  labial  of 
four.  The  labrum  is  about  as  long  as  broad  at  the  base,  somewhat 
arched  from  side  to  side  and  broadly  roimded  at  the  apex,  not 
emarginate.  The  clypeus  is  broad  and  arched  and  its  lower  border 
is  slightly  curved. 

The  antennae  are  inserted  on  the  f  rons  on  either  side  of  the  median 
carina  a  short  distance  above  the  base  of  the  clypeus.  They  consist 
of  12  segments  in  the  female  and  of  13  in  the  male.  In  the  case  of 
the  males  of  some  species  some  of  the  flagellar  segments  show  sec- 
ondary sexual  modifications  that  are  of  use  as  characters  in  the  dis- 
tinguishing of  species.  The  first  flagellar  segment  (pedicel)  is  about 
as  thick  as  long  and  the  second  exceeds  any  of  the  following  ones  in 
length. 

The  dorsum  of  the  thorax  is  comparatively  flat  and  the  collar  is 
placed  much  below  the  level  of  the  scutum.    The  tubercles  do  not 
reach  the  tegulae.    The  suture  between  the  sternum  and  epistemum 
of  the  mesothorax  is  obliterated.    The  surface  of  the  metapleiu*a  is 
almost  at  right  angles  to  the  long  axis  of  the  body  and  as  a  result  its 
junction  with  the  side  of  the  median  segment  forms  a  depression  into 
which  the  femora  of  the  middle  leg  is  drawn  when  at  rest.    The 
median  segment  shows  a  clearly  defined  dorsal  middlefield  which 
extends  down  upon  the  posterior  surface  of  the  segment.    In  a  man- 
ner that  is  characteristic  of  the  species  of  this  genus  the  lateral  angles 
of  the  median  segment  are  extended,  strongly  compressed  and  wedge- 
like, and  consequently  the  posterior  surface  of  the  segment  from  side 
to  side  is  conspicuously  curved  or  concave.    The  tergites  are  arched, 
the  stemites  flat,  and  in  general  the  abdomen  appears  relatively  longer 
and  more  slender  than  in  Bemhix.    In  the  case  of  the  female  of  some 
species  the  ultimate  tergite  bears  a  more  or  less  well  defined  pygidial 
area  set  off  by  lateral  ridges.    The  eighth  stemite  of  the  male,  con- 
cealed beneath  the  seventh,  ends  in  three  spines  instead  of  one  as  in 
Bemhix.    On  none  of  the  species  so  far  recorded  from  North  America 
north  of  Mexico  do  we  find  processes  on  the  stemites  of  the  males. 
The  male  genital  apparatus  consists  of  a  short  basal  piece  that  sub- 
tends the  long,  strongly  hirsute,  weakly  chitinized,  lateral  stipites, 
variable  in  form  among  the  species,  the  median  deft  spatha,  which, 
seen  from  above,  ends  in  a  prominent  rectangular  dilation,  and  below 
the  spatha  the  sagittae.    Each  sagitta  is  composed  of  two  parts;  the 
inferior  part  is  straight,  relatively  slender,  weakly  chitinized  and 
hirsute;  the  superior  part  is  curved  somewhat,  strongly  chitinized 
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and  enlarged  at  the  distal  end.  This  enlargement  resembles  some- 
what a  truncate  spoon,  the  concave  surface  being  faced  inward  to- 
ward the  midUne. 

Front  wing, — ^The  pterostigma  is  vestigial.  The  apical  end  of  the 
radial  cell  is  roimded  oflf  and  lies  on  the  costal  border.  Of  the  three 
cubital  cells  the  first  is  about  as  long  as  the  second  and  third  combined. 
The  first  cubital  cross  vein  is  almost  straight;  the  second  is  almost 
sigmoid  in  shape;  and  is  far  from  parallel  with  the  first  so  that  the 
second  cubital  ceU  is  much  narrower  on  the  radial  vein  than  on  the 
cubital,  on  which  it  receives  both  discoidal  cross  veins.  The  third 
cubital  cross  vein  is  quite  strongly  directed  outward  and  roundly 
curved  at  its  posterior  end  so  that  the  roimded  apical  end  of  the  third 
cubital  cell  frequently  extends  beyond  the  end  of  the  radial  cell.  The 
angle  formed  by  the  radial  and  third  cubital  cross  veins  and  opening 
outwardly  is  acute.  The  second  discoidal  cross  vein  posterior  to  its 
junction  with  the  cubital  is  angularly  bent  outward  and  subtends 
at  the  angle  a  short  longitudinal  vein.  The  first  submedian  cell  is 
as  long  or  longer  than  the  second,  which  gradually  increases  in  width 
toward  its  apical  end.  The  basal  vein  arises  proximal  to  the  termi- 
nus of  the  first  submedian  cell. 

Hind  wing. — ^The  retinaculmn,  consisting  of  an  imbroken  row  of 
small  booklets,  begins  uear  the  origin  of  the  radial  vein,  which  extends 
distally  almost  to  the  apical  border  of  the  wing.  The  median  cell  is 
extremely  long.  The  cubital  vein  arises  distal  to  the  terminus  of 
the  submedian  cell.  The  posterior  angle  of  the  submedian  cell, 
formed  by  the  submedial  and  submedial  cross  veins,  is,  like  that  of 
Steniolia,  obtuse.  The  submedial  vein  terminates  in  the  anul  sinus. 
Tlie  wings,  particularly  the  anterior  pair,  in  both  sexes  of  many 
species  are  more  or  less  infmnated,  the  inf  umation  being  more  evi- 
dent in  the  female  than  in  the  male  of  the  same  species.  The  char- 
acter and  the  degree  of  infimiation  is  of  value  in  the  separation  of 
species. 

The  legs  are  relatively  long  and  slender.  The  middle  coxae  are 
not  contiguous,  and  on  the  inner  distal  margin  of  the  hind  pair  of 
some  species  there  is  a  distinct  tooth.  The  middle  femora  of  the 
males  of  some  species  are  compressed  below  to  a  sharp  edge  and  in 
others  there  is  present  basally  below  a  prominent,  flattened  tooth. 
The  middle  tibia  at  the  distal  end  is  provided  with  a  single  spur. 
The  anterior  tarsus  of  the  female  is  flattened  and  provided  with  a 
strong  tarsal  comb;  in  the  case  of  the  male,  with  the  exception  of  a 
few  species,  the  anterior  tarsus  is  not  flattened  and  the  tarsal  comb 
is  but  weakly  developed.  The  pulvilU  are  well  developed  and  the 
claws  simple. 

The  pubesence  is  short  and  sparse,  not  at  all  prominent  except 
on  the  vertex.    The  pimctations  are  evident,  fine,  and  usually  uni- 
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form,  and  their  character  and  distribution  on  certain  areas  are  used 
as  specific  characters,  but  such  use  is  not  wholly  satisfactory.  The 
ground  color  is  black,  frequently  showing  iridesence.  The  macula- 
tions  are  usually  yellow  but  the  shade  of  yellow  varies  greatly  among 
the  different  species,  in  some  almost  white,  in  others  very  dark  and 
in  still  others  it  may  be  tinged  or  replaced  by  ferruginous. 

Bicyrtes  differs  from  all  related  genera  in  the  character  of  the  pos- 
terior surface  and  the  lateral  angles  of  the  median  segment.  Further- 
more, it  differs  from  Bembix  in  the  niunber  of  segments  in  the  palpi, 
in  the  form  of  the  ocellar  cicatrices,  in  the  character  of  the  first 
cubital  cross  vein,  the  eighth  stemite,  the  apex  of  the  labrum,  and  the 
male  genitalia;  from  Microbemhex  in  the  niunber  of  segments  in  the 
palpi,  the  character  of  the  mandibles,  the  radial  cell,  and  the  ocellar 
cicatrices;  from  Stenolia  in  the  niunber  of  segments  in  the  palpi, 
the  length  of  the  maxillae,  the  ocellar  cicatrices,  and  the  form  of 
the  male  genitalia;  from  Stictia  and  StictieUa  in  the  form  of  the 
ocellar  cicatrices,  and  the  male  genitalia. 

The  generic  synonomy  given  above  was  called  to  my  attention 
by  Mr.  Rowland  E.  Timier,  who  writes  Mr.  S.  A.  Rohwer  as  follows: 

Benibidula  ventralis  Say.  A  specimen  in  our  collection  is  labelled  ** Bicyrtes  ser- 
viUei  Lep.  compared  with  type  by  Spinola."  If  this  is  correct  Bicyrtes  has  priority 
over  BembiduUif  but  servUlei  will  sink  as  a  synonym. 

On  receipt  of  this  information  I  made  a  careful  study  of  Lepeletier's 
description  of  Bicyrtes  servUlii  and  am  convinced  that  Spinola's  com- 
parison is  reliable.  I,  therefore,  feel  fully  justified  in  changing  the 
name  of  the  genus. 

EST  TO  arscnES. 
Malet. 

1.  Posterior  coxa  with  tooth  on  inner  distal  margin ./odiens, 

1.  Posterior  coxa  without  tooth 2. 

2.  Middle  femora  with  distinct  tooth  at  base 3. 

2.  Middle  femora  without  tooth  at  base 4. 

3.  Ultimate  tergite  black;  fasciae  on  tergitee  narrow ventralis. 

3.  Ultimate  tergite  with  lateral  yellow  spots;  fasciae  on  tergites  relatively  broad. 

parata. 

4.  Mesopleura  more  or  less  conspicuously  marked  with  yellow 5. 

4.  Mesopleura  black 7. 

5.  Anterior  wings  heavily  clouded  in  the  region  of  the  first  cubital  cell viduata. 

5.  Anterior  wings  without  heavily  clouded  area 6. 

G.  Fasciae  on  tergites  attenuate  medially;  the  posterior  one  more  widely  inter- 
rupted than  the  anterior  one;  sixth  reduced  to  widely  separated  spots. 

qiuubi/asciata. 

6.  Fasciae  on  tergites  scarcely  attenuated  medially;  the  posterior  one  less  widely 

interrupted  than  the  anterior  one;  sixth  almost  or  quite  continuoiis. .  annul ata. 

7.  Anterior  wings  with  heavily  clouded  area  in  region  of  first  cubital  cell 8. 

7.  Anterior  wings  without  clouded  area;  infumation,  if  present,  diffused 9. 

8.  Dorsiun  of  median  segment  unmarked;  genital  stipes  as  in  fig.  123 gracilis. 

8.  Dorsum  of  median  segment  with  a  more  or  less  complete  yellow  fascia;  stipes  as 

in  fig.  125 viduata. 
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9.  flagellum  black;  fascia  on  sixth  tergite  wanting  or  reduced  to  widely  separated 

lateral  spots;  genital  stipes  as  in  fig.  118 quadnfasdata. 

9.  Flagellum  not  wholly  black;  fascia  on  sixth  tergite  always  developed  and  scarcely 

more  widely  separated  than  the  other  fasciae ;  genital  stipes  otherwise  formed . .  10. 

10.  Scape,  first  two  joints  of  flagellum  and  legs  fenginous;  genital  stipes  as  in  fig.  127. 

insidiatrix. 

10.  Scape  and  first  two  joints  of  flagellum  not  entirely  ferruginous;  'genital  stipes 

otherwise;  legs  black  and  yellow  or  black  and  ferruginous 11 . 

11.  Legs  black  and  ferruginous;  markings  deep  yellow,  frequently  with  dashes  of 

ferruginous capnopUra. 

11.  Legs  black  and  yellow;  markings  pale  or  creamy  yellow,  with  no  trace  of  ferru- 
ginous   mesUlensia, 

Females, 

1.  Posterior  coxa  with  tooth  on  inner  distal  maigin 2. 

1.  Posterior  coxa  without  tooth 3. 

2.  Fasciae  on  tergites  narrow;  ultimate  tergite  black .fodiens, 

2.  Fasciae  on  tergites  broad;  ultimate  tergite  yellow burmeisUri. 

3.  Pygidial  area  on  ultimate  tergite  bordered  with  distinct  lateral  ridges 4. 

3.  Pygidial  area  and  lateral  ridges  on  ultimate  tergite  lacking 5. 

4.  Mesopleurae  black;  scutum  without  discal  marks;  fasciae  on  tei^tes  interrupted. 

medially  and  the  more  posterior  ones  narrowed  laterally capnoptera. 

4.  Mesopleurae  yellow  or  bearing  more  or  less  conspicuous  yellow  markings;  scutum 

with  a  pair  of  discal  marks;  fasciae  on  tergites  usually  continuous,  not  narrowed 

laterally annulata. 

6.  Mesopleurae  black 6. 

6.  Mesopleurae  marked  with  yellow  more  or  less 7. 

6.  Flagellum  for  the  most  part,  legs  and  apex  of  ultimate  tergite  ferruginous;  fascia 

on  first  tergite  broad  and  best  developed insidiainx, 

6.  Flagellum  black;  legs  black  and  yellow  or  black  and  ferruginous;  apex  of  ulti- 

mate tergite  black;  fascia  on  first  tergite  narrow  and  least  well  developed. 

ventraUs, 

7.  Ultimate  tergite  black;  largest  of  the  species 8. 

7.  Ultimate  tergite  with  lateral  maculations;  size  similar  to  verUralis 9. 

8.  Anterior  wings  with  clouded  area  in  region  of  first  cubital  cell;  discal  spots  on 

scutum  large  and  tinged  with  rufous viduata. 

8.  Anterior  wings  not  clouded;  discal  spots  on  scutum  absent  or  present  in  the  form 

of  narrow  yellow  lines quadn/asciata. 

9.  Fasciae  on  all  or  at  least  on  the  fifth  tergite  continuous;  fifth  stemite  almost 

entirely  yellow parata. 

9.  Fasciae  on  all  tergites  interrupted ;  fifth  stemite  with  a  pair  of  scarcely  connected 
lateral  spots mesillensis, 

mCYBTES  FODIENS  HandUrach. 

Figs.  Ill,  112,  134,  235. 

Bemhidula  fodiens  Handlirsch,  Sitz.  Akad.  Wissensch.  Wien,  Math.-Nat.  CI., 
vol.  98,  1889  p.  497,  pi.  2,  fig.  14,  male,  female. 

Male. — ^Black:  Scape  below,  first  and  second  joints  of  flagellum 
below,  basal  half  of  clypeus,  abbreviated  anterior  and  very  narrow 
posterior  orbits,  posterior  mai^  of  pronotum  including  tubercles, 
tegulae,  posterior  lateral  borders  of  scutum,  pair  of  spots  on  scutellum, 
transverse  fascia  on  metanotum,  lateral  angles  of  median  segment. 
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fasciae  on  tergiteB  1-6,  widely  interrupted  on  first,  continuous  on 
second,  interrupted  medially  on  the  remainder,  lateral  spots  on 
stemites  2-5  connected  by  faint  apical  lines,  tarsi,  tibiae,  and  distal 
extremities  of  femora,  yellow.  Wings  rather  heavily  infumated 
somewhat  more  so  than  the  wings  of  ventralis.  Dorsimi  of  thorax 
and  median  s^ment  finely,  closely,  and  evenly  punctiu^,  punctures 
of  mesopleura  somewhat  larger;  ultimate  tergite  closely  and  more 
heavily  punctiu^,  pimctures  less  numerous  on  the  apical  median 
area.  Intermediate  femora  carinate  below;  short  but  evident  tooth 
on  inner  distal  margin  of  posterior  coxae;  second  ventral  abdominal 
segment  bears  a  short  but  conspicuous  basal  median  carina. 

Female. — ^Resembles  the  male  in  general  appearances  and  colorar 
tion,  and  likewise  has  the  characteristic  tooth  on  the  inner  distal 
margin  of  the  posterior  coxae.  The  ultimate  stemite  is  carinate 
medially  and  the  ultimate  tergite  bears  a  pygidial  area  set  off  by 
conspicuous  lateral  ridges  and  sparingly  punctured.  The  ultimate 
stemite  extends  beyond  the  lateral  margins  of  the  tergite  apically  in 
the  form  of  prominent  rounded  angles.  This  character  distinguishes 
this  species  from  all  others  except  hurmeisteri. 
LeTiffth. — 11-14  mm. 

The  variation  in  the  markings  or  in  their  color,  as  far  as  it  is  possible 
to  judge  from  the  number  of  specimens  at  hand,  is  not  great.  All 
males  and  the  one  female  have  the  labrum  black  and  the  clypeus 
yellow  with  the  lower  margin  bordered  more  or  less  widely  with  black 
which  is  nearly  divided  by  a  V-shaped  prolongation  of  the  yellow 
above.  On  one  male  the  black  mai^  is  reduced  to  an  extremely 
narrow  apical  border.  The  scape  and  first  two  segments  of  the 
flagelliun  are  yellow  below  or  may  be  entirely  yellow,  the  extent  and 
the  intensity  of  the  black  above  being  variable.  The  anterior  orbits 
are  broad  but  greatly  shortened  above;  the  posterior  are  very  narrow. 
The  thoracic  markings  are  constant;  the  coxae  and  trochanters  are 
invariably  black;  the  black  on  the  femora  varies  in  the  males  some- 
what and  the  posterior  tibiae  may  also  be  more  or  less  dusky.  The 
tibiae  and  tarsi  of  the  females  may  be  also  more  or  less  ferruginous; 
the  males  show  but  little  of  this  color.  The  lateral  spots  on  the 
stemites  may  or  may  not  be  connected  by  narrow  apical  lines.  The 
fascia  of  the  second  tergite  is  usually  continuous,  and  when  not  so 
the  interruption  is  very  narrow.  The  fasciae  posterior  to  the  second 
are  successively  more  widely  interrupted  medially,  and  the  more 
posterior  ones  may  also  be  abbreviated  laterally,  consequently 
appearing  as  lateral  spots.  On  one  male,  however,  all  the  fasciae 
on  the  tergites,  even  tiiat  on  the  first,  are  continuous. 

Habitat. — ^Louisiana,  Mississippi,  Texasi  Georgia,  Florida,  Kansas, 
and  Wisconsin. 
Number  of  specimens  examined — ^Males,  8;  femalesi  4. 
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BICTBTES  BURMEISTERI  HMidUnck. 

Pig.  136. 

Benibidula  burmeister  Handursch,  Sitz.  Akad.  Wissensch.  Wicn,  Math  .-Nat. 
CI.,  vol.  98,  1889,  p.  500. 

Female. — Black:  Labrum,  dypeus,  mandibles  except  apices,  broad 
anterior  orbits,  posterior  orbits,  scape,  first  and  second  flagellar  s^- 
ments  almost  entirely,  posterior  border  of  pronotum  and  tubercles, 
tegulae,  lateral  borders  of  scutum,  lateral  spots  on  scutellmn,  short 
fascia  on  metanotum,  several  small  spots  on  dorsum  of  median  seg- 
ment representing  a  suppressed  curved  fascia,  lateral  angles  of  median 
segment,  fascia  of  first  tergite  broken  into  a  pair  of  large  lateral  and 
a  pair  of  small  dorsal  spots,  broad  continuous  fasciae  on  teigites  2-5 
deeply  emarginate  at  anterior  middle,  ultimate  tergite,  small  lateral 
spots  on  stemites  2-5  connected  by  narrow  apical  lines,  apex  of  sixth 
stemite,  femora  above,  tibiae,  and  tarsi,  yeUow. 

The  wings  are  distinctly  though  diffusely  infmnated.  The  flagel- 
limi  below  and  its  ultimate  segment  apically  are  yellowish.  The 
coxae  are  more  or  less  marked  with  yellow  and  the  hind  pair,  as  in 
fodiens,  are  provided  with  a  distinct  tooth  on  the  inner  apical  maigiii« 
The  ultimate  stemite  bears  a  longitudinal  carina  and  the  corre- 
sponding tergite  a  well-defined  pygidial  area  set  off  by  distinct  lateral 
ridges.  The  stemite  projects  beyond  the  tergite  in  a  manner  similar 
to  that  of  fodiens,  but  it  differs  in  detail  from  that  oljodiens.  The 
pubescence  is  exceedingly  short  and  sparse  and  the  pimcturing  is 
rather  coarse,  close,  and  imiform;  it  is  closest  and  finest  on  the 
scutum,  more  coarse  and  scattered  on  the  sixth  tergite. 

Length. — 1 5  mm, 

I  have  but  a  single  specimen  at  hand — a  female  taken  at  Browns- 
ville, Texas,  by  J.  C.  Crawford. 

mCYRTES  VENTRALIS  Say. 

Figs.  4, 113, 114,  132. 

Ifonedula  ventroZiff  Say,  Exp.  St.  Peters  River,  vol.  2, 1824,  p.  336,  male. 
J?icyrt«< <emZZn  Lbpeletier,  Hist.  Nat.,  vol.  3,  1845,  p.  53. 
Manedula  ventralis  Cresson    (part),  Trans.  Amer.  Ent.  Soc.,  vol.  4, 1872,  p.  220. 
Monedula  ventralis  Provancher,  Faun.  Ent.  Can.,  1883,  p.  629,  female,  male. 
Bemhidula  ventralis  Handlir8ch,  Sitz.  Akad.  Wissensch.  Wien,  Math. -Nat. 
CI.,  voL  98,  1889,  p.  495. 

Male. — Black:  Scape  of  antennae  below,  broad  abbreviated  ante- 
rior orbits,  narrow  posterior  orbits,  posterior  margin  of  pronotum 
including  the  tubercles,  rounded  lateral  spots  on  scutellum,  line  on 
metanotum,  lateral  angles  of  median  segment,  narrow  fasciae  on 
tergites  1-5  narrowly  interrupted  medially,  lateral  triangular  spots 
on  stemites  2-5,  distal  extremities  of  the  femora,  tibiae  except  more 
or  less  of  the  posterior  surfacesi  tarsi,  yeUow.    Face  silvery  when 
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viewed  with  light  at  proper  angle;  wings  somewhat  infumated;  eyes 
divergent  at  vertex.  Punctures  of  dorsal  surface  fine,  close  and  even, 
those  of  median  s^ment  somewhat  larger;  punctures  of  mesopleurae 
and  dorsal  surface  of  last  abdominal  segment  coarser  and  not  so 
closely  and  evenly  distributed.  Joints  7-9  of  flagellum  prominently 
roimded  out  below;  intermediate  femur  with  a  prominent  tooth  pos- 
teriorly at  base;  hind  tibia  with  a  carina  on  inner  side  of  distal  haU. 

Female. — In  coloration  and  general  appearance  similar  to  the  male 
with  such  exceptions  as  are  pointed  out  below.  The  ultimate  tergite 
is  devoid  of  all  traces  of  lateral  ridges  or  of  a  pygidial  area;  on  the 
ultimate  stemite  there  is  a  median  longitudinal  carina. 

Length. — 10-16  mm. 

This  is  the  most  widely  distributed  species  in  the  United  States. 
The  color  of  the  markings  varies  from  deep  intense  orange-yellow, 
through  lighter  shades  of  yellow  to  light  creamy  white,  and  this 
variation  in  color  is  true  for  both  sexes.  There  is  great  variation 
also  in  the  extent  of  the  markings.  In  the  female  usually  the  greater 
part  of  the  clypeus  is  yellow,  but  in  many  specimens  it  is  reduced  to 
a  small  area  near  the  base.  In  some  specimens  the  yellow  covers 
almost  the  entire  clypeus,  but  even  in  such  cases  the  apical  margin 
is  black.  In  the  male  the  clypeus  is  usually  black  but  in  many  speci- 
mens there  are  two  small  yellow  spots  basally  and  in  others  only  one, 
which  varies  in  extent.  In  the  male  I  foimd  the  labrum  invariably 
black;  among  the  many  females  examined  only  four  showed  any 
trace  of  yellow  on  the  labrum.  The  coxae,  trochanters,  and  the 
greater  part  (basal)  of  the  femora  are  black.  The  color  of  the  tibiae 
and  tarsi  varies  greatly,  showing  shades  varying  from  yellow  through 
ferruginous  to  almost  black  in  a  few  specimens.  The  scutum  is 
unmarked  except  that  in  some  individuals  there  is  a  short  line  at  the 
posterior  lateral  borders.  Two  females  show  on  the  dorsal  surface 
of  the  median  segment  small  yellow  spots  suggesting  a  suppressed 
curved  line  thereon.  The  fasciae  on  the  tergites  vary  somewhat  in 
width  and  on  3,  4,  and  5  may  be  interrupted  laterally;  in  the  males 
this  is  frequently  true  for  tergites  3,  4,  5,  and  6.  On  the  first  tergite 
the  fascia  may  be  much  reduced  or  wholly  lacking,  especially  in  the 
male.  The  lateral  spots  on  stemites  2-5  in  the  female  and  2-6  in 
the  male  may  or  may  not  be  joined  by  faint  yellowish  apical  bands. 

Habitat. — Georgia,  North  Carolina,  Virginia,  Tennessee,  Pennsyl- 
vania, New  Jersey,  New  York,  Connecticut,  Massachusetts,  Maine, 
Canada,  Indiana,  Michigan,  Illinois,  Wisconsin,  Colorado,  Wash- 
ington, Oregon,  California,  and  Texas. 

Number  of  specimens  examined — ^Males,  107;  females,  126. 
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BICTBTES  PABATA  PiwfaadMr. 

Figs.  115,  lie. 

Monedula  parata  Proyanchbr,  Add.  Hym.  Quebec,  1888,  p.  416. 
Bembidula  parata  Fox,  Proc.  Acad.  Sci.  Phila.,  1895,  p.  353. 
Bembidula  meliloti  Rohwer,  Ent.  News,  vol.  19, 1908,  p.  376,  male. 

Male. — ^Black:  Scape  and  first  two  joints  of  flagellum  beneath, 
large  spot  on  clypeus,  frequently  spot  on  base  of  mandibles,  broad 
abbreviated  anterior  and  narrow  posterior  orbits,  posterior  margin 
of  pronotnm  including  tubercles,  tegulae  anteriorly,  lateral  stripe  on 
scutum  at  base  of  anterior  wing,  roimded  lateral  spots  on  scutellum, 
transverse  fascia  on  metanotum,  lateral  angles  of  median  segment, 
broad  fasciae  on  tergites  1-6,  the  more  anterior  of  which,  and  in  some 
specimens  all,  may  be  narrowly  interrupted  medially,  triangular 
lateral  spots  on  apical  tergite,  lateral  spots  on  stemites  2--6,  which 
may  or  may  not  be  connected  by  apical  bands,  tarsi,  tibiae,  and 
femora  distally,  yellow  or  greenish  yellow.  Wings  clear;  eyes  diver- 
gent at  vertex;  pimctures  of  dorsum  of  thorax  fine,  close,  and  even, 
those  of  median  segment  somewhat  larger;  pimctures  of  mesopleurae 
and  apical  tergite  coarser  and  less  evenly  distributed.  Segments 
6-10  of  flagellum  roimded  out  below;  intermediate  femora  with 
tooth  at  base  posteriorly;  hind  tibiae  with  carina  on  inner  surface  of 
apical  half. 

Female. — ^In  general  appearance  and  coloration  similar  to  the  male: 
Clypeus  and  labrum  entirely,  spot  on  mesopleura  variable  in  size, 
usually  pair  of  discal  spots  on  scutum,  more  or  less  well-developed 
curved  line  on  dorsal  surface  of  median  segment,  fasciae  on  tergites 
1-5  broad,  all  of  which  may  be  continuous,  lateral  spots  or  the  entire 
surface  of  sixth  tergite,  lateral  spots  on  stemites  broadly  connected, 
apical  stemite  usually  in  part,  and  sometimes  entirely,  yeUow.  Apical 
tergite  without  pygidial  area  or  lateral  ridges,  apical  stemite  with 
faint  longitudinal  median  carina. 

Length. — 12-15  mm. 

The  clypeus,  on  both  males  and  females,  may  be  wholly  yellow  or 
may  have  only  a  narrow  apical  border  of  black.  In  specimens  on 
which  all  or  only  part  of  the  fasciae  on  the  tergites  are  continuous, 
such  fasciae  are  more  or  less  deeply  emarginate  anteriorly  in  the 
middle.  The  apical  stemite  of  the  male  and  occasionally  of  the 
female  lacks  the  yellow  spots;  usually  in  the  female  these  spots  are 
large  and  may  be  confluent  or  the  entire  segment  may  be  yellow. 
The  extent  of  the  yellow  on  the  stemites  of  the  female  is  variable. 
On  one  specimen  the  venter  of  the  abdomen  is  almost  entirely  yellow; 
on  another  the  bands  on  stemites  2-4  are  almost  interrupted  medially, 
and  on  all  the  fifth  is  almost  completely  yellow. 


Digitized  by 


Google 


Ko.  217a.         A  REVISION  OF  THE  BEMBICINE  WASPS^-PARKBR.  65 

Tliis  species  was  described  by  Provaacher  from  a  single  specimen 
from  Calif omia,  and  in  view  of  the  fact  that  this  specimen  was  a 
female  the  following  statement  by  Fox  with  regard  to  this  species  is 
not  clear:  ^ 

The  macnlation  of  this  spedes  is  a  much  richer  ydlow  than  in  ventralis,  and  the 
fonale,  which  has  been  heretofore  unnoticed,  is  very  much  like  the  male  and  has  a 
well  developed  pygidium. 

As  a  matter  of  f act,  the  female  has  no  pygidial  area  whatever  and 
up  to  the  time  Fox  published  his  Synopsis  the  male  had  not  been 
deecribed.  The  first  account  of  the  male  is  found  in  Rohwer's 
description  of  B.  mdUoti,  which  I  consider  identical  with  the  male  of 
parato,  since  it  differs  not  at  all  from  the  latter  in  structure  or  in 
color  pattern  and  since  the  series  before  me  shows  a  weU-marked 
g;radation  from  the  bright  yellow  at  one  extreme  to  the  greenish  white 
of  mdiloti  at  the  other. 

HabikU. — California,  Washington,  Arizona,  and  Utah. 

Number  of  specimens — ^Males,  9;  females,  6. 

mCYSnS  QUADHIFASCUTA  Baf. 

Figs.  117,  118. 

MoneduUa  quadrifaMciaia  Sat,  Expd.  St.  Peters  River,  vol.  2,  1824,  p.  336,  male, 

female. 
Monedtda  mdlei  Gubrin,  Icon,  du  R^ne  Anim.,  vol.  7,  Insect,  1845,  p.  437. 
Bembidula  quodnfoKvata  Handlirsch,  Sitz.  Akad.  Wissnsch.  Wien,  Math.-Nat 

CI.,  vol.  98, 1889,  p.  492. 
Bembidula  variegata  Fox,  Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  353. 

MdU. — ^Black:  Scape  below,  apical  border  of  clypens  variable  in 
extent,  medial  stripe  on  labrum  variable  in  width  or  sometimes  want- 
ing, spot  on  base  of  mandible,  broad  anterior  orbits  abbreviated 
above,  narrow  posterior  orbits,  posterior  margin  of  pronotum,  spot  on 
side  of  prothorax,  tubercles,  pair  of  small  rounded  lateral  spots  on 
scatellmn,  lateral  angles  of  median  s^ment,  fasciae  on  tergites  1-5 
interrupted  and  attenuated  medially,  those  on  4  and  5  shortened  lat- 
erally, frequently  lateral  spots  on  6,  small  lateral  spots  on  stemites 
2-5,  small  spot  on  anterior  coxa  below,  distal  ends  of  femora  below 
most  extensive  on  anterior  pair,  tibiae  except  stripe  on  posterior  pair 
above,  tarsi  except  tips  of  s^ments  on  second  and  third  pairs,  which 
are  more  or  less  dusky,  yellow.  Wings  slightly  infumated;  legs  with- 
out special  structures. 

Female. — ^Black:  Scape  below,  dypeus  except  spot  of  variable  size 
at  base,  labrum  except  sometimes  the  lateral  borders,  spot  on  base 
of  mandible,  broad  anterior  orbits  abbreviated  above,  narrow  poste- 
rior orbits,  posterior  margin  of  pronotum,  spot  on  side  of  prothorax, 
tubercles,  narrow  lateral  line  on  extreme  sides  of  scutum,  frequently 


i  SyiK^isiiof  BamMsiiiiof  Boreal  Amarioa,  Proc.  AoMl.  Kat.  8cL  Pbfla.,  1806,  p.  868. 
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a  pair  of  discal  marks  on  same,  spot  on  teniae,  another  on  base  of 
anterior  wing,  pair  of  lateral  spots  on  scutellum,  pair  of  spots  on 
metanotum,  occasionally  a  curved  line  on  dorsal  surface  of  median 
segment,  lateral  angles  of  same,  one  or  two  spots  on  mesopleora, 
fasciae  on  tergites  1-4  interrupted  and  narrowed  medially,  lateral 
spots  on  stemites  2-3,  spot  on  anterior  coxae  below,  stripe  on  lower 
surface  of  femora  less  extensive  on  posterior  pair,  tibiae,  and  tarsi, 
yeUow;  wings  as  in  the  male;  apical  tergite  densely  punctured  later- 
ally, more  sparingly  along  the  midline,  lateral  ridges  short  and  feebly 
developed,  pygidiaJ  area  lacking;  apical  stemite  with  faint  longitu- 
dinal median  carina. 

Length. — 12-14  mm. 

This  is  one  of  our  largest  and  most  easily  recognized  species.  Hie 
ground  color  is  decidedly  black  and  shows  a  marked  bluish  irides- 
cence. The  color  of  the  markings  is  pale  or  creamy  yellow,  sometimes 
tinged  with  orange,  more  rarely  faintly  greenish.  Tlie  yellow  of  head, 
thorax,  and  legs  is  usually  deeper  than  that  of  the  abdomen.  The 
scape  of  the  antenna  is  always  yellow  below  and  the  flagellum  is 
always  black,  save  that  the  apical  joint  in  some  females  shows  a  trace 
of  reddish.  The  flagellar  segments  of  the  male  are  not  roimded  out 
or  prominent  below,  but  joints  6-10  have  flattened  specialized  areas 
beneath,  most  conspicuous  on  6  and  7.  The  marking  of  the  labrum 
varies  greatly;  on  the  female  it  is  usually  yellow  with  the  lateral 
margins  piceous,  but  in  a  few  specimens  it  is  entirely  yellow  and  in 
about  as  many  it  is  wholly  black.  In  the  male  the  labrum  is  usually 
black,  but  in  some  individuals  only  the  lateral  borders  are  black,  and 
in  a  few  it  is  entirely  yellow.  The  dypeus  is  marked  basaUy  with 
a  black  spot  that  varies  in  size  in  both  sexes  and  is  usually  more 
extensive  in  the  male  than  in  the  female,  but  in  all  cases  there  is 
always  more  or  less  yellow  on  the  apical  border. 

The  line  on  the  posterior  border  of  the  pronotum  may  be  wanting, 
may  be  represented  by  two  or  more  spots,  or  may  be  broad  and  con- 
spicuous. The  scutmn  may  be  immaculate,  may  have  a  small  spot 
on  each  lateral  margin,  which  in  some  cases  takes  the  form  of  a  rather 
broad  lateral  stripe,  and  in  some  specimens  may  bear  a  pair  of  short 
discal  lines  or  spots.  In  specimens  on  which  the  markings  are  best 
developed  a  pair  of  lateral  spots  occurs  on  both  scutellum  and  meta- 
notum,  and  in  extreme  cases  there  is  a  more  or  less  well  developed 
curved  line  on  the  dorsal  surface  of  the  median  segment.  In  such 
specimens  the  small  spots  on  the  mesopleura  form  one  lai^  conflu- 
ent area,  and  a  smaller  spot  may  be  present  on  the  metapleura.  All 
coxae  may  be  more  or  less  spotted  with  yellow.  The  color  of  the 
fasciae  and  spots  on  the  tei^tes,  together  with  their  arrangement 
are  the  characters  that  best  distinguish  this  species.  The  fasciae  are 
broad  at  the  sides  and  narrowed  toward  the  median  line,  where  they 
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are  narroTdy  interrupted  anteriorly,  more  widely  posteriorly;  the 
anterior  ones  well  developed,  the  posterior  abbreviated;  present  on 
1—4  and  sometimes  6  in  ^e  female,  on  1-6  and  sometimes  6  in  the 
male.  The  lateral  spots  on  the  stemites  vary  in  size  and  also  in 
number.  They  are  usually  found  on  2-4  in  the  female,  but  occasion- 
ally are  present  on  6;  in  the  males  on  2-5,  but  may  occur  on  6  or  be 
reduced  to  2-4.  In  the  case  of  two  very  light  females  from  Kansas 
the  lateral  spots  are  present  on  1-5  and  stemite  2  is  almost  entirely 
yellow. 

The  terminal  teigite  of  the  female  lacks  a  pygidial  area,  but  short, 
feebly  marked  lateral  ridges  are  present.  The  apical  stemite  is  lon- 
gitudinally carinate  on  the  median  line  and  throughout  its  apical  half 
it  narrowly  extends  laterally  beyond  the  tergite,  which  is  roundly 
triangular  apicaQy. 

Two  males,  which  I  have  referred  to  this  species,  were  collected  by 
Mr.  Ashmead  in  New  Mexico  and  were  referred  by  ¥%x  to  B.  variegata 
Olivier.  These  males  differ  from  the  typical  male  of  quadrifasciata 
only  in  the  possession  of  more  extensive  maculations;  in  other  re- 
peats, including  the  genitalia,  there  is  no  essential  difference. 
B.  variegata  Olivier  was  described  from  South  America,  and  the  genital 
stipites  of  the  male  are  quite  different  from  those  of  ^tuidrifasciataf  as 
is  shown  by  a  comparison  of  figures  117,  118, 119  and  120,  of  which 
119  and  120  represent  the  stipites  of  a  male  of  variegaia  taken  in  Vene- 
zuela. 

Haiitat. — ^Florida,  Georgia,  Alabama,  South  Carolina,  Virginia, 
Pennsylvania,  New  Jersey,  New  York,  Connecticut,  Indiana,  Ohio, 
Wisconsin,  Kansas,  and  New  Mexico. 

Number  of  specimens  examined — ^Males,  28;  females,  23. 

nCYBTES  ANNULATA,  mw  sfedes. 

Figs.  121, 122, 137. 

Female. — ^Black:  Lfabnun,  clypeus,  mandibles  except  apices,  scape 
except  spot  on  upper  side,  first  joint  of  flagellum  below,  second  al- 
most entirely,  lower  part  of  frons,  narrow  vertical  line  in  front  of 
anterior  oc^us,  broad  anterior  orbits,  posterior  orbits  narrowed 
above,  broad  below,  and  extended  somewhat  upon  the  vertex  toward 
the  posterior  ocelli,  prothorax  except  narrow  anterior  border  con- 
nected with  spot  in  front  of  tubercles,  tegulae,  broad  lateral  lines 
on  scutum,  pair  of  discal  spots  on  same,  pair  of  large  lateral  spots 
on  scutellum  approximated  at  median  line,  metanotum,  curved 
fascia  on  dorsum  of  median  segment,  lateral  angles  of  median  seg- 
ment, mesopleurae  almost  completely,  spot  on  metaplem-ae,  broad 
fasciae  on  tergites  1-5,  continuous  but  with  an  acute  triangular 
fflnargination  medially,  fasciae  on  stemites  2-6  continuous,  triangular 
lateral  spots  on  ultimate  tergite,  ultimate  stemite,  and  legs  almost 
entirely,  hrigTU  yellow.    The  -coxae  basally  are  more  or  less  marked 
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with  black;  the  trochanters  and  proximal  ends  of  the  femora  are 
more  or  less  suffused  with  ferruginous.  The  wings  are  very  stightly 
infumated. 

Mde. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  spot 
between  antennae,  scape  except  spot  above,  basal  segments  of 
flagellum  more  or  less,  broad  anterior  orbits,  narrow  posterior  orbits, 
posterior  margin  of  pronotum  broadly  including  tubercles,  tegulae, 
lateral  borders  of  scutum,  pair  of  discaJ  marks  on  same  rarely  absent, 
large  lateral  spots  on  scutellum,  narrowly  connected  in  one  specimea, 
metanotum,  curved  fascia  on  dorsum  of  median  segment  more  or  lees 
broken,  lateral  angles  of  mediiun  segment,  one  or  more  spots  on 
mesopleurae,  fasciae  on  tergites  1-6  broad,  narrowly  interrupted 
medially,  the  first  narrowed  somewhat  medially,  fasciae  on  stemites 
continuous  but  greatly  narrowed  medially,  spot  on  all  coxae,  re- 
mainder of  legs  except  more  or  less  of  trochanters  and  base  of  femora, 
hright  ydUyw.  Tbe  wings  are  but  sUghtly  infumated,  less  so  than  in 
the  case  of  capnoptera.  The  flagellimi  is  somewhat  ferruginous  and 
without  conspicuous  modifications,  although  segments  4-11  bear 
specialized  areas  similar  to  those  of  capnoptera.  The  intermediate 
femora  and  the  genital  stipes  are  likewise  similar  to  those  o/  capnaUra. 

Length. — 14-16  mm. 

This  species  stands  close  to  capnoptera  Handlisch,  but  differs  from 
it  in  the  presence  of  mesopleural  markings,  greater  clearness  of  the 
wings  and  the  better  development  of  the  abdominal  fasciae.  On  the 
type  (male)  of  the  species  the  abdominal  fasciae  are  broad  and  con- 
tinuous, really  forming  continuous  rings  around  the  body,  hence  the 
name,  annuUUa.  On  the  allotype  (female)  all  the  dorsal  fasciae  are 
interrupted  except  the  sixth.  The  ultimate  tergite  of  the  female  bears 
a  pair  of  well  marked  lateral  ridges  inclosing  a  pygidial  area  sli^tly 
rugose  basally  and  sparingly  punctate  elsewhere.  The  lateral  areas 
bear  short  scattered  spines  or  bristles.  The  ultimate  stemite  through- 
out its  apical  half  extends  out  laterally  beyond  the  tergite  as  shown 
in  figure  137.  On  the  type  the  lateral  areas  of  the  ultimate  tergite 
and  the  corresponding  stemite  are  yellow,  but  in  some  specimens  the 
ultimate  segment  is  black  both  above  and  below,  while  in  others  the 
proportions  of  black  and  yellow  vary. 

Habitat. — ^Arizona,  New  Mexico,  Texas. 

Number  of  specimens  examined — ^Males  4;  females,  13. 

Type. — Female  in  the  collection  of  University  of  Kansas,  Paraiype^ 
Cat.  No.  19678,  U.S.N.M. 


mCYRTES  GBACUJS,  new  i 

Fig.  123. 

Male. — ^Black:  Clypeus  except  narrow  apical  border,  mandibles 
except  tips,  crescent  shaped  spot  on  frons  below  antennae,  scape 
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below,  broad  anterior  orbits  shortened  and  narrowed  above,  narrow 
posterior  orbits,  posterior  border  of  pronotum  including  tubercles, 
pair  of  short  narrow  discal  lines  on  scutum,  short  lateral  lines  on 
same  aboTO  base  of  anterior  wing,  spot  on  base  of  anterior  wings, 
tegulae,  pair  of  rounded  lateral  spots  on  scutellum,  narrow  transverae 
curved  fascia  on  metanotum,  lateral  angles  of  median  segment, 
fasciae  on  tergites  1-6  rather  widely  interrupted  medially,  triangular 
lateral  spots  on  stemites  2-5,  distal  extermity  and  short  longitudinal 
stripe  on  anterior  and  posterior  edge  of  anterior  femora,  anterior 
tibiae  except  stripe  on  posterior  surface  and  below,  anterior  tarsus 
above,  extreme  distal  ends  of  middle  and  posterior  femora,  greater 
part  of  intermediate  tibiae  below,  and  part  of  the  posterior  tibia 
below,  yellow  or  sUghtly  greenish  yellow.  Anterior  wings  ^th  a 
heavily  infumated  spot  in  region  of  first  cubital  cell. 

The  black  color  of  the  body  is  intense,  shining  and  shows  a 
beautiful  bluish-violet  iridescence.  The  punctures  of  the  thorax  are 
fine,  close,  and  evenly  distributed;  those  of  the  apical  tergite  some- 
what laiger,  closely  placed  basally  but  more  widely  separated  on 
the  apex  especially  on  the  middle  area.  Antennae  and  l^s  show  no 
peculiar  modifications.  The  fascia  on  the  first  tergite  is  slightly 
shortened  laterally,  much  attenuated  medially,  and  more  widely 
interrupted  than  the  others;  second  slightly  attenuated  medially; 
third  and  fourth  narrowed,  and  fifth  and  sixth  interrupted  laterally. 
The  middle  and  posterior  tarsi  are  almost  black,  the  distal  ends  of 
the  segments  showing  traces  of  ferruginous.  The  face  when  viewed 
at  the  proper  angle  shows  a  silvery  reflection. 

This  species  resembles  quite  closely  the  male  of  viduata^  but  it  is 
smaller  and  more  slender  than  that  species,  the  markings  are  less  well 
developed  and  the  genital  stipes  are  quite  different. 

Habitat. — Santa  Rita  Moimtains,  Arizona  (coll.  F.  H.  Snow.) 

Number  of  specimens  examined:  Males,  1. 

Type. — ^The  collection  of  the  University  of  Kansas. 

mCYRTES  VmUATA  HaadUradi. 

Figs.  124, 125. 

Bembidula  viduata  Handlibsoh,  Sitz.  Akad.  Wiflsensch.  Wien,  Math. -Nat.  CI., 
vol.  98, 1889,  p.  491,  female. 

Male. — Black:  Oypeus,  base  of  madibles,  frons  below  insertion  of 
antennae,  scape  below,  anterior  orbits  not  reaching  to  vertex,  narrow 
posterior  orbits,  posterior  mai^gin  of  pronotiun  including  the  tuber- 
des,  spot  on  t^ula,  narrow  lateral  line  on  either  side  the  scutum 
above  base  of  anterior  wing,  pair  of  discal  spots  on  scutum  near 
anterior  margin  variable  in  size,  one  or  two  spots  on  mesopleura, 
pair  of  rounded  lateral  spots  on  scutellum,  transverse  fascia  on 
metanotum,  more  or  less  complete  curved  fascia  on  dorsal  surface 
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of  median  segment,  lateral  angles  of  same,  broad  fasciae  on  tergites 
1-6  interrupted  medially,  slightly  attenuated  medially  on  1  and  2, 
and  attenuated  or  interrupted  laterally  on  2-6,  triangular  lateral 
spots  on  stemites  2-5  joined  by  faint  apical  lines,  tips  of  femora  with 
short  line  extending  inward  on  anterior  and  posterior  surfaces  of 
anterior  pair,  tibiae  except  a  part  or  all  of  the  posterior  surface  of 
the  several  pairs,  anterior  tarsi,  yellow.  Anterior  wings  with  a 
heavily  infumated  spot  in  region  of  first  cubital  cell;  antennae  and 
l^s  without  spedal  modifications. 

Female. — ^Black:  Clypeus,  base  of  mandibles,  frons  below  antennae, 
scape  below,  anterior  orbits  not  reaching  to  vortex,  posterior  orbits 
narrowed  above,  posterior  margin  of  pronotimi  including  tubercles, 
later^  lines  on  scutum,  pair  of  large  diamond-shaped  discal  spots  on 
same  anteriorly,  large  spot  on  mesopleura,  pair  of  lai^e  round^  spots 
on  scutelliun,  metanotmn,  cmved  fascia  on  dorsum  of  median  segment, 
lateral  angles  of  same,  broad  fasciae  on  tergites  1-5  interrupted  medially, 
first  greatly  and  second  slightly  attenuated  toward  median  line  and 
second  to  fifth  attenuated  laterally,  triangular  lateral  spots  on 
stemites  2-5,  spot  on  anterior  coxae,  tips  of  femora  with  line  both 
above  and  below  on  anterior  pair,  tibiae  except  more  or  less  of  poste- 
rior surfaces,  anterior  tarsi,  ydlow.  Anterior  wings  with  heavily  in- 
fumated spot  in  r^ion  of  first  cubital  cell;  apical  tergite  without 
pygidial  area,  sparingly  pimctured  medially,  more  closely  laterally, 
especially  at  base,  lateral  ridges  short  and  feebly  developed;  apical 
stemite  with  faint  median  carina. 

Length. — 16-18  mm. 

In  coloration  the  males  and  females  of  this  lai^  and  handsome 
species  are  very  much  alike,  the  markings  being  a  rich  yellow  in  the 
females  and  creamy  yellow  in  the  males.  But  little  variation  is 
found.  The  clypeus  is  predominantly  yellow;  in  the  male  it  is  almost 
invariably  so  and  in  the  female  the  black  is  confined  to  the  apical 
margin,  where  it  forms  a  more  or  less  conspicuous  border,  or  may 
appear  as  two  small  median  spots.  The  discal  spots  on  the  scutiim, 
variable  in  size  and  form,  show  in  the  majority  of  specimens  a  de- 
cided rufous  color,  which  color  may  also  appear  on  the  spots  on  the 
mesopleiutie.  The  median  s^ment  bears  on  its  dorsal  surface  a 
cmved  yellow  fftscia,  broad  and  conspicuous  in  the  female,  much  re- 
duced in  width  or  present  as  a  series  of  spots  in  the  male.  The 
fasciae  on  the  tergites  are  all  rather  widely  interrupted.  The  first  is 
much  narrowed  medially,  the  second  less  so.  Contrary  to  the  origi- 
nal description  aU  these  fasciae  except  the  first  and  occasionally  the 
the  last,  reach  the  border  of  the  segments  even  in  the  males,  in  which 
the  fasciae  are  narrower  than  in  the  females.  The  lateral  spots  on 
the  stemites  may  or  may  not  be  connected  by  narrow  apical  bands. 
The  antennae  of  the  male  show  no  evident  modifications  but  segments 
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5-11  of  the  flagellum  bear  on  their  lower  surfaces  specialized  areas 
scarcely  at  all  prominent  and  difficidt  to  distinguish.  The  large  size, 
consiacuous  fasciae  of  the  abdomen  together  with  the  thoracic  mark- 
ingSy  and  the  medial  dark  spot  on  the  anterior  pair  of  wings  distin- 
guish this  species  at  once  from  all  other  members  of  Uie  genus  herein 
described. 

Habitat. — Texas,  New  Mexico,  Arizona,  and  probably  Mexico. 

Number  of  specimens  examined — ^Males,  7;  females,  8. 

mCTRTES  INSmUTRIX  Huitfnck. 

FigB.  126, 127. 

^Monedula  ventralu  Gbbsson  (part),  Tr&os.  Amer.  Ent.  Soc.,  vol.  4, 1872,  p.  220. 
Bembiduia  vuidiatrix  Handursch,  Sitz.  Akad.  ^^^asensch.  Wien^  liath.-  Nat. 
CI.,  vol.  98,  1889,  p.  494,  female,  male. 

MaiU. — ^Black:  Clypeus  except  apical  border,  broad  anterior  orbits, 
narrow  posterior  orbits,  posterior  border  of  pronotum  including  tuber- 
cles, lateral  stripes  on  scutimi  not  reaching  anterior  border,  usually  a 
pair  of  discal  lines  or  spots  on  same,  pair  of  lateral  spots  on  scutellum 
more  or  less  approximated  at  median  line,  transverse  fascia  on  meta- 
notum,  lateral  angles  of  median  segment,  fasciae  on  tergites  1-6  nar- 
rowly interrupted  medially,  sometimes  first  or  first  and  second  con- 
tinuous, lateral  spots  on  stemites  2-3,  yellow.  Labrum,  mandibles 
except  tips,  scape,  first  and  second  joints  of  flagellum,  remainder  of 
flagellum  more  or  less,  legs  except  coxae,  ferragiruma.  Wings  in- 
fuxnated  about  the  same  as  the  wings  of  ventralia.  Intermediate 
femora  carinate  but  not  dentate. 

Female. — ^Black:  Clypeus  except  apical  border,  broad  anterior  and 
narrow  posterior  orbits,  lateral  lines  on  scutum  not  reaching  the  an- 
terior border,  usually  a  pair  of  discal  spots  or  lines  on  same,  pair  of 
large  lateral  spots  on  scutellum,  curved  fascia  on  dorsimi  of  median 
segment  (sometimes  absent),  lateral  angles  of  same,  fasciae  on  tergites 
1-5  narrowly  interrupted  medially,  first  or  first  and  second  continuous, 
lateral  spots  on  stemites  2-4,  yellow.  Scape,  first  and  second  joints 
of  flageUmn,  remainder  of  fl^ellum  more  or  less,  labrum,  mandibles 
except  tips  and  usually  a  spot  on  base,  tegulae,  apex  of  idtimate 
abdominal  segment  above  and  below,  legs  except  coxae,  ferraginovs. 
Wings  somewhat  more  heavily  infumated  than  those  of  the  male; 
ultimate  tei^te  without  a  pygidial  area  or  lateral  lines;  ultimate 
stemite  faintly  carinate. 

Length. — 12-14  mm. 

The  labrum  and  mandibles,  especially  among  the  males,  may  be 
black;  the  ferruginous  markings  elsewhere,  especially  on  the  legs, 
may  vary  from  almost  yellow  to  nearly  black.  The  dark  area  on  the 
clypeus  always  arises  from  the  apical  border,  never  from  the  base. 
The  scape  bdow  may  be  more  or  less  yellowish;  the  flagellum  of  the 
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male  is  for  the  most  part  black,  that  of  the  female  laigely  f emigi- 
nous.  One  female  bears  a  yellow  spot  on  the  mesopleurae.  lliefacia 
on  the  first  tergite  is  broadest  and  all  are  but  slightb^  narrowed  toward 
the  median  line;  thej  do  not  reach  the  lateral  edge  of  the  segments 
and  the  more  posterior  ones  may  appear  as  elongated  lateral  spots. 

The  female  of  his  species  may  be  distinguished  from  the  female  of 
verUraUa  by  the  presence  of  the  ferruginous  markings  on  the  legs, 
antennae,  and  terminal  segment  and  also  by  the  fact  that  the  first  ab- 
dominal fascia  is  the  one  best  developed  in  this  species  and  most  re- 
duced in  ventralia;  from  fodiena  and  capnoptera  by  the  absence  of  a 
pygidial area  and  lateral  lines  on  the  ultimate  tergite.  The  malecan 
be  distinguished  from  ventrdlis  by  the  absence  of  a  tooth  on  the  inter- 
mediate femora ;  from  fodiens  by  the  absence  of  a  tooth  on  the  posterior 
coxae,  and  from  canoptera  by  the  form  of  the  genital  stipes. 

Habitat. — ^Texas,  Florida,  New  Mexico. 

Number  of  specimens  examined — ^Males,  6;  females,  5. 

nCTBTBS  CAPNOPTESA  Haiidllneh. 

Figs.  128, 129, 133, 138. 

^Monedvla  vaUroKt  Grssson  (part),  Tntns.  Amer.  Ent.  8oc.,  vol.  4, 1872,  p.  220. 
Bembidula  capnoptera  Handursch,  Sitz.  Akad.  \^^flBeD8ch.  Wien,  Math.-  Nat.  CI., 
vol.  98, 1889,  p.  497,  pi.  2,  figs.  7, 12,  female,  male. 

Male. — ^Black:  Labrum  (in  some  specimens  ferruginous,  in  others 
black),  dypeus  (may  be  wholly  or  in  part  black),  scape  bdow,  basal 
joints  of  flagellum  below,  anterior  orbits,  narrow  posterior  border  of 
pronotum  continuous  with  tubercles  and  narrow  line  on  side  of 
prothorax,  lateral  lines  on  scutum  above  base  of  wings,  tegulae, 
lateral  spots  on  scutelliun,  fascia  on  metanotum,  latereJ  angles  of 
median  segment,  fasciae  on  tergites  1-6  all  interrupted  medially, 
the  more  posterior  ones  usually  shortened  or  narrowed  laterally, 
lateral  spots  on  stemites  2-6,  which  may  be  connected  by  narrow 
apical  lines,  yeUow  more  or  less  dashed  or  suffused  with  ferruginous. 
IjegA  ferruginous  with  the  coxae  and  more  or  less  of  the  basal  part  of 
the  femora  much  darker,  sometimes  black. 

Segments  4-11  of  the  flagellum  have  raised  specialized  areas  on 
the  posterior  surface,  which,  when  viewed  from  a  certain  angle, 
cause  the  flagellum  to  appear  slightly  carinate.  The  wings  as  in 
verUralis  are  strongly  infumated.  The  femora  of  the  second  pair  of 
legs  are  not  toothed  but  are  carinate  and  slightly  angular  at  the 
base  below. 

Female. — ^Black:  Clypeus,  labrum  usually,  spot  between  antennae, 
scape  below,  basal  segments  of  flagellum  below,  anterior  orbits, 
narrow  posterior  orbits,  posterior  border  of  pronotum  continuous 
with  tubercles  and  line  on  side  of  prothorax,  lateral  lines  on  scutum 
above  base  of  wings,  lateral  spots  on  scutelliun,  fascia  on  metano- 
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turn,  lateral  angles  of  median  segment,  fasciae  on  tergites  1-5  inter- 
mpted  medially  and  the  more  posterior  ones  shortened  laterally, 
lateral  spots  on  stemites  2-5  usually  connected  by  narrow  apical 
Imes,  yellow,  more  or  less  dashed  or  suffused  with  ferruginous.  The 
legs  are  ferruginous,  the  basal  joints  usuaUy  darker  than  other  partB 
but  not  so  black  as  in  the  male. 

The  flagellum  is  more  or  less  ferruginous,  especially  below,  but  in 
some  specimens  it  is  almost  entirely  black.  The  wings  are  heavily 
infumated,  especially  in  the  case  of  specimens  from  Georgia.  The 
sixth  tergite  bears  a  well-defined  pygidial  area,  set  off  by  distinct 
lateral  ridges  as  shown  in  figure  138. 

Length. — 10-15  mm. 

This  species  shows  considerable  variation.  In  the  female  the 
clypeus  is  invariably  yellow,  but  the  labrum  varies  from  yellow 
throu^  ferruginous  to  black;  in  the  male  the  clypeus  may  be 
entirely  yeUow  or  entirely  black,  but  is  usually  black  with  a  yellow 
apical  border.  The  labrum  of  the  male  is  generally  black.  Variation 
in  the  maculations  is  less  pronounced,  though  the  dorsal  markings 
on  the  abdomen  of  the  females  from  Texas  are  much  better  developed 
than  are  those  on  the  females  from  Georgia.  On  one  female  from 
Texas  there  ia  a  small  pair  of  discal  marks  on  the  dorsulimi.  In  no 
case  do  we  find  the  mesopleurae  maculated  in  either  sex  and  rarely 
the  dorsum  of  the  median  s^ment. 

Habitat. — Georgia,  Texas,  Kansas. 

Number  of  specimens — ^Males,  9;  females,  8. 

nCTBTBS  MESnXBNSIS  Cocteral. 

FigB.  130, 131. 

Benbidula  capnoptera  HANDLmscH,  var.  msnllemit  Oookbrbll,  Davenport  Acad. 

Nat.  Sci.,  vol.  7, 1898,  p.  142. 
Bembiduia  menllenns  Cookxbbll,  Can.  Ent.,  1899,  p.  255. 

Maie. — ^Black:  Labrum,  irregular  spot  on  base  of  mandibles, 
apical  half  of  clypeus,  scape  below,  broad  anterior  orbits  not  reaching 
vertex,  narrow  posterior  orbits,  posterior  border  of  pronotum  includ- 
ing tubercles,  narrow  lateral  lines  on  scutum  above  base  of  anterior 
wing,  lateral  spots  on  scutellum,  transverse  fascia  on  metanotimi, 
lateral  angles  of  median  s^ment,  comparatively  broad  fasciae  on 
tergites  1-6  interrupted  medially,  the  first  broadest  and  slightly 
attenuated  mediaUy,  the  romainder  attenuated  but  not  shortened 
laterally,  lateral  spots  on  stemites  2-6  united  by  faint  lines  on  apical 
margios  of  stemites,  distal  extromities  of  femora,  most  obvious  on 
first  pair,  tibiae,  and  tarsi,  yellow.  First  and  second  joint  of  flagellum 
yeUowiah  below,  remainder  below  ferruginous;  wings  slightly  infu- 
mated,  darkest  at  apical  end  of  median  cell  of  anterior  wing;  antennae 
with  slightly  prominent  specialized  areas  on  segments  4-12  below; 
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carina  of  intermediate  femora  and  genital  stipes  similar  to  those  of 
capnoptera. 

Female. — ^Black:  Liabrum,  mandibles  except  apices,  clypeus,  scape 
below,  broad  anterior  orbits  not  reaching  vertexy  narrow  posterior 
orbits,  posterior  border  of  pronotum  including  tubercles,  lateral  lines 
on  scutimi  not  reaching  anterior  margin,  tegulae,  spot  on  base  of 
anterior  wings,  one  large  and  two  smaller  spots  on  meeopleurae, 
rounded  lateral  spots  on  scutellum,  transverse  fascia  on  metanotum, 
four  spots  (a  suppressed  curved  line)  on  dorsum  of  median  segment, 
lateral  angles  of  same,  broad  fasciae  on  tei^tes  1-6,  interrupted 
medially,  first  greatly  and  second  slightly  narrowed  mediaUy,  small 
lateral  spots  on  ultimate  tergite,  triangular  lateral  spots  on  stemites 
2-5  connected  by  narrow  apical  lines,  spot  on  anterior  coxae  below, 
pale  creamy  yellow.  Coxae  (except  anterior  pair)  and  trochanters 
entirely  black;  femora  with  more  or  less  of  the  distal  part  yellow; 
tibiae  yellow  with  very  dark  spot  below  on  first  and  second  pairs; 
tarsi  tawny  yellow.  Wings  somewhat  infumated,  slightly  darker 
than  those  of  the  male  but  not  so  dark  as  those  of  verUralis.  The 
ultimate  tergite  lacks  lateral  ridges  and  a  pygidial  area. 

Length. — 15  mm. 

A  female  from  Texas  has  the  mandibles  and  labrum  black  witii 
faint  pale  yellowish  markings  basaUy;  another,  from  Arizona,  has  a 
pair  of  discal  spots  on  the  scutum,  small  lateral  spots  on  prothorax 
and  a  very  large  spot  on  mesopleurae.  A  male  from  Arizona  has  the 
labrum  ferruginous,  the  yellow  on  the  clypeus  restricted  to  two 
lateral  apical  spots,  a  pair  of  small  lateral  spots  on  the  dorsum  of  the 
median  segment,  and  the  black  on  the  femora  much  reduced  in 
extent  and  intensity. 

The  male  of  this  species  is  very  similar  to  the  male  of  capnoptera 
Handlirsch  with  which  it  agrees  with  respect  to  the  character  of  the 
intermediate  femora  and  the  development  of  the  antennae.  It  differs 
from  that  species  only  in  the  color  of  its  maculations  and  to  a  slight 
degree  in  the  form  of  the  genital  stipes.  The  female,  however,  is 
quite  closely  aUied  to  paraia  and  ventralis,  from  which  it  may  be 
distinguished  only  by  the  character  and  color  of  its  maculations.  It 
differs  markedly  from  capnoptera  in  the  absence  of  lateral  ridges  and 
a  pygidial  area.  The  association  of  a  male  and  female  of  such  diver- 
gent relationships  as  sexes  of  the  same  species  without  biological 
evidence  to  sustain  it  is  open  to  question.  I  have  retained  them, 
however,  as  sexes  of  the  same  species  since  they  have  been  so  asso- 
ciated and  since  I  have  no  data  to  show  that  such  association  is  not 
the  correct  one. 

Habitat. — New  Mexico,  Arizona,  Texas. 

Number  of  specimens  examined. — ^Males,  4;  females,  3. 
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Geiiiis  BEMBIX  Ftbridai. 

Apis  LmKABUS,  Syst.  Nat.,  ed.  10,  vol.  1, 1758,  p.  574. 

Bembix  Fabbicius,  Syst.  Ent.,  Char.  Gen.,  1775,  No.  115. 

Bembyx  FABBKins,  Syst.  Ent.,  1775,  p.  361,  No.  115. 

Bembex^  FABSiaus,  Gen.  Insect,  1776  (or  1777),  p.  122. 

Bembex  Ouvieb,  Encycl.  Meth.,  vol.  4, 1789,  p.  288. 

Bemhex  Fabbicius,  Ent.  Syst.,  vol.  2, 1793,  p.  247. 

Bembex  Latrbillb,  Gen.  Crust,  et  Ins.,  vol.  4,  1809,  p.  97. 

Monectula  Dahlbom,  Hym.  Eur.,  vol.  1, 1845,  p.  492. 

Bembex  Handubsch,  Sitz.  Akad.  WisBensc^.  Wien,  Math.-Nat.  CI.,  vol.  102, 

Abth.  1, 1893,  p.  663. 
Bemhex  Kohl,  Die.  Gatt.  d.  Spheg.,  1896,  p.  430. 

Type. — Apis  roatrata  Linnaeus^  designated  by  Latreille  1810,  or 
more  recently  by  Morice  and  Durant  1915. 

The  wasps  belonging  to  this  genus  vary  from  12  to  22  millimeters 
in  length  and  are  comparatively  robust  in  build.  The  head  is  as 
broad  as  the  thorax  or  even  ali^tly  broader  in  some  species.  The 
compound  eyes  are  large,  conyex,  naked,  and  the  facets  are  of  uniform 
size.  The  inner  maigins  of  the  eyes  are  usually  almost  parallel,  but 
in  some  species  they  diverge  towajxi  the  vertex  and  in  others  toward 
the  clypeus,  consequently  the  shape  of  the  frons  is  not  constant  in 
the  genus.  The  lower  margin  of  the  eye  reaches  the  base  of  the  mandi- 
ble. The  anterior  ocellar  cicatrix  is  linear,  transverse,  and  slightly 
curved;  the  posterior  pair  are  also  linear,  not  transverse,  and  more 
*  nearly  semicircular.  In  at  least  two  species  the  ocelli  are  fairly 
well  developed  and  are  probably  functional.  The  occiput  is  very 
narrow  and  the  prediHtous  posterior  surface  of  the  head  is  somewhat 
concave.  The  temples  are  moderately  developed  but  not  as  broad 
as  the  eye  seen  from  the  side. 

The  mandible  is  well  developed  and  the  outer  border  is  entire; 
the  inner  border  bears  one  or  two  teeth,  the  development  of  which 
in  a  few  species  is  decidedly  weak.  The  apex  ends  in  a  single  point. 
Hie  maxillae  are  relatively  loi^,  but  ^ixen  folded  at  rest  they  are 
concealed  beneath  the  labrum.  The  maxillary  palpi  consist  of  four 
s^ments,  the  labial  of  two.  The  labrum  is  beakUke,  much  longer 
than  broad,  and  is  deeply  emai^inate  at  the  apex.  In  some  species 
it  bears  a  transverse  impression  above  which  it  shows  a  slight  median 
prominence.  The  clyi)eus  is  broad  and  convex  and  its  distal  margin 
curved.  The  antennae  are  inserted  on  the  frons  quite  near  its  lower 
border  and  the  distance  between  them  is  about  equal  to  the  distance 
horn  the  antenna  to  t&e  mar^  of  the  adjacent  eye.  The  scape  is 
thicker,  heavier  and  usually,  but  not  invariably,  longer  than  any 
of  the  flagellar  s^ments.    llie  first  segment  of  the  flagellum  (pedicel) 

>  ThiB  is  an  obTioos  emeDdatian  of  the  more  correctly  formed  name  Bembtt.  The  mentioDing  of  Bembex 
tigniQta  at  the  bottom  of  the  page  is  intended  to  enlarge  the  generic  description  so  as  to  include  the  sp^ciee 
that  were  later  separated  Into  the  genus  Stictia,  and  can  not  be  construed  as  limiting  the  genus  to  those 
species  congeneric  with  ri^nata. 
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is  small,  rounded,  not  longer  than  thick,  and  the  second  segment 
exceeds  in  length  any  of  those  foUowmg  it.  In  the  male,  except  in 
the  case  of  a  few  specieB,  the  flagellum  bears  secondary  sexual  modifi- 
cations that  serve  as  specific  characters.  They  consist  of  pitB, 
spines,  dilations,  cnrvings,  etc.,  on  various  flagellar  segments. 

The  thorax  is  strong,  compact,  and  flattened  above.  The  prothorax 
is  never  strongly  developed;  the  collar  is  much  below  the  level  of 
the  scutum  and  the  tubercles  do  not  reach  the  tegulae.  The  stemnin 
and  epistemum  of  the  mesothorax  are  fused,  leaving  no  suture. 
The  junction  of  the  metapleura  and  the  side  of  the  median  s^ment 
forms  a  depression  into  which  the  femur  of  the  middle  leg  is  drawn 
when  at  rest.  The  median  segment  is  short  and  its  dorsal  surface  is 
lower  than  that  of  the  thorax.  The  dorsal  median  area,  or  middle- 
field,  is  definitely  set  off  by  oblique  sutures  and  is  broadly  continued 
down  upon  the  almost  vertical  posterior  surface  of  the  segment.  The 
lateral  angles  are  usually  somewhat  prominent  but  are  always  rounded, 
never  angular  or  wedge-like. 

In  general  appearance  the  abdomen  is  relatively  compact  and 
robust,  more  rarely  somewhat  slender.  The  tergites  are  strongly 
arched,  the  stemites  flat.  The  ultimate  tei^te  of  the  female  is 
somewhat  conical  in  form,  rarely  with  a  pygidial  area  differentiated, 
for  the  most  part  hirsute  and  provided  with  short  lateral  spines  near 
the  base,  usiudly  punctate,  but  in  a  few  cases  more  or  less  strongly 
rugose.  The  second  stemite  of  the  male  may  or  may  not  bear  a 
more  or  less  well  developed  process,  but  the  sixth,  except  in  a  very 
few  species,  always  does  so.  The  form  of  these  processes  affords 
specific  characters.  The  seventh  also  varies  in  development  and 
tlie  eighth,  which  is  concealed  by  the  seventh,  ends  in  a  single  spine. 

The  male  genital  armature  consists  of  a  short  basal  piece  (cardo), 
which  bears  the  lateral  stipites,  the  median  cleft  spatha  and  below 
this  the  sagittae.  The  stipes,  which  alone  is  figured  in  the  accompany- 
ing plates,  and  which  shoidd  never  be  left  out  of  consideration  in 
the  determining  of  species,  is  prominent  and  variable  in  form,  accord- 
ing to  the  pattern  of  which  the  species  may  be  separated  into  groups. 
Its  variation  in  form  among  the  groups  is  very  marked.  Its  variation 
within  the  different  groups  is  sometimes  very  slight,  so  that,  unless 
it  is  supported  by  other  characters,  simply  a  slight  variation  in  the 
form  of  the  stipes  can  not  be  regarded  as  safe  ground  on  which  to 
separate  species,  for  slight  variations  in  the  stipes  occur  among 
individuals  that  are  manifestly  members  of  the  same  species.  The 
median  cleft  spatha  terminates  below  in  a  pair  of  recurved  hooks 
that  vary  in  form  among  the  specieis  and  at  a  short  distance  proximal 
to  these  hooks  is  a  pair  of  short,  sharply  pointed,  barb  like  teeth. 
Below  the  spatha  lie  the  sagittae,  each  of  which  is  composed  of  two 
parts,  the  one  short,  pointed,  straight,  and  strongly  hirsute;  the 
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Other  longer,  curved,  laterally  compressed;  strongly  chitinized, 
smooth,  and  variable  m  form  at  the  apex. 

In  the  majority  of  the  species  the  wings  are  hyaline,  but  in  a  few 
spedes  they  are  more  or  lees  strongly  inf mnated,  the  infmnation  being 
less  evident  in  the  wings  of  the  male  than  in  those  of  the  female  of 
the  same  spedes.  In  the  anterior  wing  the  radial  cell,  pointed  at  the 
proximal  end  and  blnnt  at  the  distal  end,  lies  on  the  costal  border. 
The  first  cubital  cell  is  about  as  long  as  the  second  and  third  com- 
bined. The  second  cubital  cell  is  narrower  on  the  radial  vein  than 
on  the  cubitus  and  receives  both  discoidal  cross  veins.  The  first 
cubital  croea  vein  in  nearly  all  species  just  before  it  joins  the  cubitus 
bends  strongly  toward  the  proximal  end  of  the  wing.  The  third 
cubital  cross  vein  is  roundly  curved  outward  toward  the  distal  end 
of  the  wing  and  with  the  radial  vein  forms  a  right  or  obtuse  angle 
opening  toward  the  distal  border  of  the  wing.  The  second  sub- 
medial  cell  is  as  long  as  the  first,  or  a  trifle  longer,  and  gradually 
increases  in  width  toward  the  distal  end  of  the  cell.  The  basal  vein 
arises  just  proximal  to  the  distal  end  of  the  first  submedial  cell. 

On  the  posterior  wing  the  retinaculum,  as  in  related  genera,  is 
fanned  of  an  iminterrupted  row  of  little  booklets  beginning  distal  to 
the  origin  of  the  radial  vein,  which  is  •prolonged  and  reaches  almost 
to  the  distal  border  of  the  wing.  The  median  cell  is  greatly  elon- 
gated and  from  its  distal  end  two  short  veins,  the  ends  of  the  radius 
and  cubitus,  are  extended,  of  which  in  some  species  one  may  be 
obliterated.  The  cubitus  arises  distal  to  the  end  of  the  submedian 
cell,  which  is  long,  and  its  posterior  distal  angle,  formed  by  the  sub- 
median  and  submedian  cross  veins,  is  an  acute  or  a  right  angle. 
The  submedian  vein  terminates  in  the  anal  sums.  The  basal  lobe  is 
oblong  or  oval  and  is  approximately  equal  to  one-half  the  length  of 
the  submedian  cell. 

The  legs  are  well  developed.  The  middle  coxae  are  separated,  the 
trochanters  are  comparatively  small,  and  the  tibiae  and  tarsi  are 
strongly  bespined.  The  middle  tibia  ends  in  a  single  spur.  The 
anterior  tarsi  are  provided  with  tarsal  combs  on  the  outer  (posterior) 
aide;  these  are  strongly  developed  on  the  female,  much  less  so  on 
the  male.  The  claws  are  always  simple,  never  toothed,  and  the 
pulviUi  are  always  developed. 

The  males  of  the  different  species  show  a  variety  of  secondary 
sexual  characters,  appearing  on  the  antennae,  legs,  and  sternites. 
Various  segments  of  the  antennae  are  pitted,  dilated,  curved,  or 
spiQose;  the  middle  femora  are  sometimes  serrate  or  dentate;  the 
middle  metatarsus  may  be  curved  and  the  second  or  sixth  stemite 
(or  both)  may  bear  a  process  or  a  carina  of  some  kind.  All  these 
characters  are  available  for  the  determination  of  species. 
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The  general  color  of  the  body  is  black.  The  color  of  the  maciila- 
tions  varies  from  white  or  yellowish  white  to  rich  orange  yellow. 
In  some  species  the  extensive  development  of  the  macnlations  almost 
suppresses  the  black  gromid  color.  On  the  species  of  this  genus, 
especially  on  the  males,  the  pubescence  is  on  the  whole  better  de- 
veloped than  on  those  of  closely  related  genera. 

In  the  determination  of  species  in  this  genus  we  take  into  con- 
sideration (1)  the  relative  direction  of  the  inner  borders  of  the  com- 
pound eyes,  (2)  the  width  of  the  frons  in  comparison  with  the  width 
of  the  compound  eye  at  a  given  level,  (3)  the  relative  length  of  the 
segments  of  the  antennae,  (4)  the  secondary  sexual  modifications  of 
the  segments  of  the  flagellum  of  males,  (5)  the  development  of  the 
mandibles,  (6)  the  development  of  the  labrum,  (7)  the  character  of 
the  middle  femora  of  the  males,  (8)  the  form  of  the  ultimate  tergite, 

(9)  the  character  of  the  processes  on  stemites  2  and  6  of  the  male, 

(10)  the  character  of  the  seventh  stemite  of  the  male,  (11)  the  form 
of  the  male  genital  armature,  and  (12)  the  character  of  the  macula- 
tions,  size,  and  habitat. 

KBT   TO  SPBCIE8. 

1.  Intermediate  femora  distinctly  serrate  or  dentate 2. 

1.  Intermediate  femora  smooth;  not  distinctly  serate  or  dentate 16. 

2.  Second  and  sixth  stemites  without  processes,  plain 8. 

2.  Second  and  sixth  stemites  with  more  or  less  well  developed  processes 6. 

3.  First  segment  of  middle  tarsus  distinctly  curved »  its  inner  surface  beeet  with 

several  stout  spines 4 . 

3.  First  segment  of  middle  tarsus  not  so  formed,  development  normal 5. 

4.  Mesostemum  marked  with  black;  stemites  2-4  for  the  most  part  black;  genital 

stipes  as  in  ^.  140 arcuala, 

4.  Mesostemum  yellow;  stemites  2-4  almost  entirely  yellow;  stipes  as  in  fig.  141. 

Uscripta, 

6.  Clypeus  with  lateral  borders  black;  tarsi  more  or  less  heavily  suffused  with  black 

above cmena, 

5.  Clypeus  wholly  yellow;  tarsi  entirely  yellow kineL 

6.  Process  on  sixth  stemite  prominent,  its  ventral  surface  flattened  and  bifurcate 

at  apex;  genital  stipes  as  in  figs.  149, 151 7. 

6.  Process  on  sixth  stemite  a  transverse  ridge  not  sharply  pointed  but  slightly  curved 

on  either  side  the  midline 8. 

6.  Process  of  sixth  stemite  prominent,  flattened  and  bluntly  pointed;  an  additional 

pair  of  small  processes  or  ridges  on  this  same  stemite nuhiUpennis. 

6.  Process  on  sixth  stemite  not  as  above;  relatively  small,  acutely  pointed  or  if 

flattened  the  sixth  stemite  lacks  the  lateral  processes  or  ridges 9. 

7.  Spur  on  the  middle  tibia  reaching  to  or  beyond  the  middle  point  of  the  metatarsus. 

amoena, 

7.  Spur  on  the  middle  tibia  not  reaching  to  or  beyond  the  middle  point  of  the  meta- 

tarsus  sayi. 

8.  Fasciae  on  tergites  intenrupted;  labrum  with  transverse  impression;  seventh 

stemite  not  conspicuously  narrowed helfragiL 
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8.  FMdae  on  teigites  continiioiu;  labrum  without  traniverae  impresBion;  seventh 

Bternite  conspicaously  nanowed itenebdoma. 

9.  Fawdae  on  second  teigite  indodnga  pair  of  black  spots;  lateral  spots  on  stemites 

may  be  connected  by  apical  lines 10. 

9.  Fascia  on  second  teigite  not  inclosing  black  spots;  lateral  spots  on  stemites  not 

connected  by  apical  lines 11. 

10.  Dorsum  of  median  s^ment  not  maculated;  genital  stipes  as  in  fig.  156 .foxi. 

10.  Dorsum  of  median  segment  bearing  lateral  spots;  genital  stipes  not  as  in  fig.  156. 

eonncxd* 

11.  Sides  of  median  segment  and  of  thorax  (excluding  prothoiax)  Mack,  or  rarely 

with  small  spot  on  mesopleura 12. 

11.  Sides  of  median  segment  and  of  thwax  conspicuously  maculated 15. 

12.  Ftadae  on  teigites  narrow,  usually  (but  not  always)  all  interrupted;  ultimate 

teigite  black $pmolae. 

12.  Fasciae  on  teigites  broader,  all  except  the  first  continuous;  ultimate  teigite  macu- 

lated  13. 

13.  Fifth  flagellar  s^ment  spinose;  pubescence  noimal;  process  on  sixth  stemite 

short,  broad,  and  roundly  pointed ;  fasciae  on  teigites  biigjit  yellow. .  .camaroni, 

13.  Fifth  flagellar  s^ment  not  spinose;  pubescence  unusually  well  developed; 

process  on  sixth  stemite  narrow  and  shari^y  pointed;  ^Mciae  on  teigites  white 
or  greenish  yellow 14. 

14.  Fasciae  on  teigites  iddte comata. 

14.  Fasciae  on  teigites  greenish  yellow pnmaaettaU. 

15.  Scutdlum  withapair  of  lateial  spots nmilans. 

15.  Scut^um  without  lateral  spots primaaeslate. 

16.  Second  and  sixth  stemites  without  processes pruinosa. 

16.  Second  stemite  with  a  longitudinal  carina;  sixth  with  two  small  approximate 

tubercles ;  seventh  terminating  in  a  spine 17 . 

16.  Process  on  sixth  stemite  simple,  median,  pointed;  that  <m  second  more  or  less 

wdl  developed,  inexcepti<mal  cases  lacking 18. 

17.  Sides  of  thorax  and  median  segment  black;  yellow  on  teigites  limited  to  lateial 

spots beutenmulUri, 

17.  Sides  of  thorax  and  median  segment  almost  entirely  yellow;  teigites  with  con- 

tinuous broad  yellow  ftudae ooddentalit, 

18.  Scutum  usually  with  a  pair  of  more  or  less  well  developed  discal  marks;  doisum 

of  median  segment  with  a  curved  yellow  fascia troghdytei, 

18.  Scutum  without  discal  spots;  dorsum  of  median  segment  black 19. 

19.  Postscutellum  with  a  narrow  whitish  ftiscia;  second  stemite  with  a  broad  yellow 

fascia  embracing  the  posterios  part  of  the  median  process  and  may  include  a 
pair  of  black  spots melanaspis, 

19.  Postscutellum  immaculate;  second  stemite  with  triangular  lateral  spots  that  may 

be  connected  by  narrow  apical  band 20. 

20.  Markings  of  abdomen  and  sides  of  thorax  white  or  creamy  white;  species  some- 

what robust texcma, 

20.  MarkingH  of  abdomen  and  sides  of  thoiax  bright  lemon  yellow;  species  slender. 

Fenmut. 

1.  Neither  postscutellum  nor  doisum  of  median  segment  (excluding  postero-lateral 
an^es)  marked  with  yellow 2. 

1.  Postscutellum  or  dorsum  of  median  segment  at  both  marked  with  yellow 15. 

2.  F^Mciae  on  teigites  all  intermpted  medially 3. 

2.  A  part  or  all  of  the  fasciae  on  teigites  continuous 9. 

3.  Ultimate  teigite  strongly  wrinkled helfragei, 

S.  Ultimate  teigite  not  wrinkled,  punctate 4. 
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4.  Pubescence  on  head  and  thorax,  especially  on  the  aides,  unusually  long  and 
hoary;  spur  on  middle  tibia  reaching  to  or  beycmd  the  middle  point  of  the 
metatarsus oTnoena, 

4.  Pubescence  not  unusually  long;  spur  on  middle  tibia  not  reaching  middle  point 
of  metatarsus 5. 

6.  Fasciae  on  teigites  sinuate  but  not  greatly  attenuated  medially;  body  rather 
slender ^ 6. 

6.  Fasciae  on  teigites  wide  laterally  and  much  attenuated  medially  or  reduced  to 
widely  sepaiated  lateral  spots;  body  relatively  robust 7. 

6.  Fascia  on  second  teigite  imperfectly  inclosing  a  pair  of  dorsal  black  spots,  ihoK 
on  third  and  fourth  with  pair  of  anterior  emaiginations;  fasciae  yellow. . .  .foxL 

6.  Fascia  on  seccmd  teigite  sinuate  like  those  on  third  and  fourth;  fasciae  white. 

tpinolae. 

7.  Eyes  not  widely  separated  and  plainly  diveigent  at  the  clypeus;  lateral  spots  on 

stemites  connected  by  narrow  apical  lines beutenmuUeri, 

7.  Eyes  widely  sepaiated  and  not  diveigent  at  the  clypeus;  lateral  spots  on  stemites 

not  connected 8. 

8.  Abdominal  markings  creamy  white;  tibiae  heavily  marked  with  black;  length 

about  16  mm dnerea, 

8.  Abdominal  markings  yellow;  tibiae  yellow;  length  18-20  mm kinei, 

9.  Clypeus  with  a  more  or  less  conspicuous  pair  of  basal  black  spots;  tesdae  on  ter- 

gites  white,  second  usually  inclosing  a  pair  of  black  spots texana. 

9.  Clypeus  not  marked  basally  with  black  spots 10. 

10.  Sides  of  thoiax  and  median  segment  with  evident  maculations '. 11. 

10.  Sides  of  thorax  and  median  segment  black,  rarely  with  inconspicuous  maculatioii 

on  mesothorax 13. 

11.  Form  large  and  robust,  17-20  mm;  fascia  on  second  teigite  inclosing  more  or  leas 

perfectly  a  pair  of  dorsal  black  spots oonnexa, 

11.  Form  more  slender,  14  mm;  fascia  on  second  teigite  not  inclosing  black  spots. .  12. 

12.  Fasciae  on  teigites  yellow wnUans, 

12.  Fasciae  on  teigites  white primaaestaU. 

13.  Fasciae  on  teigites  bright  yellow;  ultimate  teigite  with  central  yellow  macula' 

tion eamerofd 

13.  Fasciae  on  teigites  soiled  or  greenish  white  or  rarely  greenish  yellow;  ultimate 

teigite  black  or  with  white  maculation 14. 

14.  Pubescence  normal;  ultimate  teigite  black spinolae. 

14.  Pubescence  uinusually  conspicuous;  ultimate  teigite  with  white  maculation, 

which  in  some  cases  is  much  obscured oonuUa. 

16.  Wings  distinctiy  clouded  medially 16. 

15.  Wings  clear 17. 

16.  Clypeus  black  or  marked  with  black  basally;  lateral  spots  on  stemites  united  by 

apical  lines melanaspii, 

16.  Clypeus  yellow;  lateral  spots  on  stemites  not  connected  (except  rarely  on  second 

stemite) nulnlipennit. 

17.  Scutum  with  no  trace  of  discal  marks 18. 

17.  Scutum  with  more  or  lees  well  developed  discal  marks 22. 

18.  Laige,  17-20  mm;  eyes  divergent  at  clypeus;  irons  narrow;  ftisciae  on  teigites 

continuous 19. 

18.  Smaller,  14-16  mm;  eyes  very  slightly  diveigent  at  vertex;  frons  relatively  wide; 

&scia  on  first  tergite  almost  always  interropted 20. 

19.  Fasciae  on  teigites  white;  that  on  second  never  inclosing  Uack  spots;  clypeus 

usually  with  basal  black  mark pndnota . 

19.  Fasciae  on  teigites  yellow;  that  on  second  always  indoaing  pair  of  Uack  spots; 
clypeus  yellow , , oedderUalis. 
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20.  Faadae  on  teigites  yellow 21. 

20.  Fasciae  on  teigites  white primaaeiUUe, 

21.  Clypeiifl  yellow mjnUans. 

21.  Clypeufl  black heliaf^hopolis. 

22.  First  tiansverae  cubital  vein  but  slightly  bent ;  development  of  ocelli  unusual . .  23. 

22.  First  transv^se  cubital  vein  normal;  ocellar  cicatrices  normal 24. 

23.  Lateral  spots  on  stemites  2-5  and  apex  of  six  yellow U-icripta. 

23.  Yellow  on  tergites  limited  to  lateral  spots  on  2-4 arcuata. 

24.  Frons  narrow;  eyes  divergent  at  the  dypeus;  mandibles  slender,  nearly  devoid 

of  teeth occidentalis, 

24.  Frons  normal;  eyes  not  divergent  at  the  dypeus;  mandibles  normal 26. 

25.  Labnim  unusually  long  (see  fig.  217);  ultimate  teigite  rugose  (see  fig.  216) .  .ntgo$a, 

25.  Labnim  normal;  ultimate  teigite  not  rugose,  punctate 26. 

26.  Clypeufl  black  or  marked  with  black  basally 27. 

26.  Clypeus  yellow  or  pale 28. 

27.  Labrum  yellow;  ultimate  tergite  marked  with  yellow troglodyUs, 

27.  Labrum  black;  ultimate  tergite  black hdiarUhopolis. 

28.  Species  large,  17-20  mm.;  discal  marks  on  scutum  in  form  of  a  U,  complete  or 

broken  into  spots 29. 

28.  Spedee  smaller,  under  17  mm.;  discal  marks  on  scutum  consisting  of  a  pair  of 

narrow  lines 30. 

29.  Second  and  third  stemites  broadly  banded  with  yellow;  second  flagellar  segment 

not  equal  to  the  combined  length  of  the  third  and  fourth lat^wns. 

29.  Second  and  third  stemites  with  only  lateral  spots;  second  flagellar  segment  equal 

to  or  greater  than  the  combined  length  of  the  third  and  fourth sayi. 

30 .  Fasciae  on  tergites  yellow simUans . 

30.  Fasciae  on  tergites  white primaautate. 


BBMBg  ASCUATA,  sew  i 
Figs.  139,  140,  185,  206,  207. 

Male, — ^Black:  Labnmiy  mandibles  except  apiceB,  clypeus,  scape 
below,  frons  except  a  butterfly-shaped  spot  bdow  anterior  ocellus, 
posterior  orbits  prolonged  above  but  not  meeting  on  vertex,  pro- 
thorax,  lateral  lines,  and  narrow  longitudinal  discal  lines  on  scutum, 
broad  fascia  on  scuteUum,  fascia  on  metanotum,  curved  fascia  on 
dorsum  of  median  segment  extending  down  on  posterior  surface, 
lateral  angles  and  sides  of  same,  metapleurae  almost  completely, 
spot  on  posterior  part  of  meeopleurae,  anterior  part  of  mesostemum, 
fasciae  on  tergites  1-6,  first  narrowly  interrupted  medially,  the 
anterior  border  emarginate  on  either  side  the  midline,  second  and 
third  narrowed  and  interrupted  medially,  biemarginate  on  anterior 
dorsal  border  and  on  posterior  border  curved  forward  on  either  side 
toward  the  midline,  fourth  similar  in  design  to  the  third,  fifth  con- 
tinuous and  biemai^ate  on  anterior  border,  median  spot  on  sixth, 
apex  of  seventh,  greater  part  of  the  first  stemite,  lateral  spots  on  2-4, 
greater  part  of  coxae  and  trochanters,  femora  except  stripe  on  pos- 
terior surface,  tibiae,  and  tarsi,  yellow. 

The  scape  is  short,  broad,  and  unusually  hirsute,  and  segments 
6-11  of  the  flagellum  are  slightly  spinose  on  the  posterior  side.  As 
65008*— Proc,NJtf.vol,B5^17— -« 
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in  the  following  species  this  character  is  in  great  part  produced  by 
the  apical  borders  of  the  segments  on  the  posterior  surface.  The 
ultimate  s^ment  is  curved,  flattened  dorso-ventrally;  pointed  at  the 
apex,  and  in  length  somewhat  less  than  the  combined  length  of  the 
two  segments  immediately  preceding.  The  middle  femora  below 
are  beset  with  numerous  short  spinelike  teeth  and  the  middle  tibiae, 
slightly  carinate  on  the  inner  surface,  have  the  apical  margin  on  the 
anterior  side  drawn  out  into  a  process  bearing  a  short  spine  at  its  tip. 
The  middle  metatarsi  are  curved  on  the  inner  side  and  bear  near  the 
base  four  spines,  llie  second  and  sixth  stemites  are  devoid  of  pro- 
cesses, the  seventh  bears  a  pair  of  carinae  that  diverge  basally,  and 
the  eighth  ends  in  a  single  spine.  The  genital  stipes  is  very  strik- 
ingly diflferent  from  that  of  Uscripta  Pox. 

Tlie  maculations  on  the  paratypes  vary  somewhat  from  those  of 
the  tyi>e  specimen.  Some  specimens  show  a  more  or  less  well  devel- 
oped, but  broken,  U-shaped  discal  mark  on  the  scutiun,  the  curved 
fascia  on  the  median  s^ment  may  be  broad  and  conspicuous  or  nar- 
row and  broken;  the  spots  on  the  sides  of  the  thorax  vary  in  extent; 
the  first  tei^al  fascia  may  be  continuous,  and  the  fifth  may  be  broken 
into  spots. 

FerrMle. — ^Black:  Labrum,  mandibles  except  apices,  clypeus  except 
median  pair  of  black  spots,  scape  and  flagellimi  below,  frons  except 
butterfly-shaped  spot  below  anterior  ocellus,  posterior  orbits  not 
prolonged  on  vertex,  prothorax,  lateral  lines  and  broken  U-shaped 
discal  mark  on  scutum,  fascia  on  scutellimi,  fascia  on  metanotum, 
« broken  curved  fascia  on  dorsum  of  median  segment,  lateral  angles 
and  sides  of  same,  metapleurae  and  mesopleurae  almost  entirely,  ante- 
rior border  of  mesostemum,  fasciae  on  tergites  1-4,  all  continuous 
except  the  third  and  similar  in  design  to  those  of  the  male,  three  spots 
on  the  fifth,  apex  of  the  sixth,  lateral  spots  on  stemites  2-4,  spot  on 
anterior  coxae,  trochanters  distally,  femora  except  a  broad  stripe 
above  and  a  short  one  also  below  on  posterior  pair,  tibiae,  and  tarsi, 
yellow.  The  ultimate  tergite  is  somewhat  wrinkled  and  is  bordered 
apically  by  short  but  well  marked  lateral  ridges. 

Length.— 17-19  mm. 

The  scape  is  short  but  not  so  broad  as  in  the  male.  The  flagellum 
is  tawny  yellow  below  in  the  female  but  in  the  male  it  is  more  tes- 
taceous. The  wings  are  hyaline,  the  veins  dark  brown.  The  first 
transverso-cubital  vein  is  only  slightly  curved.  The  pubescence  is 
tolerably  long  and  dense  and  is  yellowish  white  in  color;  on  the  abdo- 
men it  is  quite  short.  The  ocelli  and  the  labrum  are  similar  to  those 
of  the  following  species  to  which  this  species  is  very  closely  related. 

This  species  is  described  from  four  males  in  the  United  States 
National  Museum,  three  of  which  were  collected  in  Texas  and  one 
in  New  Mexico,  and  from  one  female  in  the  collection  of  the  Uni- 
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versity  of  Kansas.  The  male  can  be  distinguished  from  the  male  of 
Useripta  Fox,  by  the  character  of  the  genital  stipes  as  shown  in 
the  figures  and  by  the  fact  that  U-^cripta  has  the  mesostemum  and 
the  second  and  third  ventral  abdominal  segments  completely  yellow 
and  yellow  fasciae  on  the  fifth  and  sixth.  The  mesostemum  of 
arcucUa  is  marked  with  black,  stemites  two  and  three  have  only 
lateral  spots  and  five  and  six  are  entirely  black.  The  female  of 
Uscripta  has  the  mesostemum  wholly  yellow,  lateral  spots  on  stem- 
ites 2-5,  and  the  apex  of  six  marked  with  yellow;  the  female  of 
arcuata  has  the  mesostemum  marked  with  black  and  the  yellow  on 
the  stemites  confined  to  small  lateral  spots  on  2Hl. 

Habitat. — ^Texas,  New  Mexico,  Kansas. 

2Vp«-— Cat.  No.  19807,  U.S.N.M. 

BEMBIX  U-SCBIPTA  Fm. 

PigB.  141,  208. 

Bemhex  U-scnpta  Pox,  Proc.  Acad.  Nat.  Sd.  Phila.,  1895,  p.  862,  pi.  14,  figB.  6, 9, 
female,  male. 

JfoZe. — Black:  Labrum,  mandibles  except  apices,  clypens,  scape, 
flagellum  below,  frons  except  pair  of  triangular  black  spots  below 
anterior  ocellus,  and  pair  of  widely  separated  points  at  base  of  clyp- 
eus,  broad  posterior  orbits  united  across  vertex,  prothorax  entirely, 
tegulae,  broad  lateral  lines  and  broad  U-shaped  discal  mark  on 
scutum,  broad  fascia  on  scutellum,  fascia  on  metanotum,  dorsiun 
and  posterior  sm*faceof  median  segment  except  black  band  adjacent 
to  postscutellum  and  narrow  border  of  oblique  sutures,  sides  of 
median  segment,  metapleurae  and  mesopleurae  entirely,  mesoster- 
num,  broad  fasciae  on  tergites  1-5,  each  with  a  pair  of  emargina- 
tions  and  a  medial  notch  on  anterior  border,  the  emarginations  on 
second  and  third  deepest,  three  spots  on  sixth  tergite,  apex  of  sev- 
enth, stemites  1-3  almost  entirely,  broad  fascia  on  fourth  with  medial 
emargination  on  anterior  border,  narrow  broken  fascia  on  fifth, 
broader  one  on  sixth,  apex  of  seventh,  legs  except  narrow  stripes  on 
posterior  surface  of  anterior  and  posterior  femora,  ydlow. 

The  scape  is  very  short  and  broad  and  segments  5-11  of  the 
flagellum  are  slightly  spinose  on  the  posterior  surface,  8-11  most 
evidently  so.  The  apical  segment  is  curved,  conical  in  outline  and 
almost  as  long  as  the  two  segments  immediately  preceding  it.  The 
middle  femora  are  dentate.  The  middle  tibiae  are  slightly  carinate 
on  the  inner  surface  and  the  anterior  margin  at  the  apex  is  drawn 
out  into  a  process  that  bears  a  short  spine  at  its  tip.  The  middle 
metatarsi  are  strongly  curved  on  the  inner  side  and  basally  bear  four 
spines.  The  second  and  sixth  stemites  are  without  processes  of  any 
kind,  but  the  seventh  bears  a  pair  of  carinaa  th^t  diverge  basally. 
The  eighth  ends  in  a  single  spin^. 
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Female. — ^Black:  Labrum,  mandibles  except  apices,  clypeus  except 
a  pair  of  medial  spots  that  may  merge  into  one,  scape  and  flagellum 
below,  frons  except  a  butterfly-sbaped  spot  below  anterior  ocellus, 
broad  posterior  orbits  united  across  vertex,  prothorax,  broad  lateral 
lines,  and  U-sbaped  discal  mark  on  scutum,  fascia  on  scutelhim, 
metanotum,  dorsum  and  posterior  surface  of  median  segment  except 
black  transverse  border  adjacent  to  postscutellum  and  border  of 
oblique  sutures,  sides  of  median  segment,  metathorax  and  meso- 
tborax,  mesostemum  entire  on  greater  part,  broad  continuous  fasciae 
on  tergites  1-4,  eacb  with  a  medial  notch  and  a  pair  of  dorsal  emar> 
ginations  on  anterior  border,  second,  third,  and  fourth  with  less 
prominent  lateral  emarginations,  three  spots  on  fifth,  apex  of  sixth, 
first  stemite,  second  except  a  rather  broad,  medial,  longitudinal 
black  mark,  lateral  spots  on  3-5,  apex  of  sixth,  legs  except  stripe  on 
posterior  surface  of  fermora,  and  sometimes  on  tibiae  below,  yeUaw 
The  sixth  tergite  is  somewhat  wrinkled  and  apically  there  is  a  pair 
of  short  but  well  marked  lateral  ridges. 

Length. — 18  nmi. 

The  scape  in  the  female  is  short  but  not  so  broad  as  in  the  male. 
The  ocelli  in  this  and  the  preceding  species  are  peculiar  in  that  the 
posterior  pair  are  well  developed,  though  not  perfectly  round,  and 
are  in  all  probability  functional.  The  anterior  ocellus  is  also  de- 
veloped, appearing  in  long  oval  form  but  to  what  extent  it  is  fimo- 
tional,  if  any,  is  yet  to  be  learned.  All  three  ocelli  are  light  or  amber 
in  color  on  the  dried  insects.  At  the  base  the  labrum  bears  a  tri- 
angular flattened  median  area  the  apex  of  which  forms  a  sli^t 
prominence  on  the  median  line.  When  viewed  from  the  side  a 
slight  transverse  depression  is  evident  just  distal  to  this  prominence 
from  which  to  the  apex  along  the  midline  extends  a  slight  carina. 
The  wings  are  hyaline,  the  veins  dark  brown,  and  the  first  transver- 
so-cubital  vein  is  but  slightly  curved.  The  pubescence  on  the  head 
and  thorax  is  long,  tolerably  dense  and  yellowish  white;  that  on 
the  abdomen  is  quite  short.  The  extent  of  the  color  on  the  thorax  is 
unusually  variable.  On  one  specimen,  from  Arizona,  the  thorax  is 
entirely  yellow  except  for  the  narrow  longitudinal  lines  on  the  scutum. 

Habitat. — ^Arizona,  Califomia,  and  New  Mexico. 

Number  of  specimens  examined — ^Males,  2 ;  females,  4. 

BBBfBIX  CINESBA  Haadllraclu 

Figs.  142, 143,  186. 

Benibex  cinerea  Handlirsch,  Sitz.  Akad.  Wissensch.  Wien,  Math.-Nat.  CI.,  vol. 
102,  1893,  p.  837,  pi.  2,  fig.  34;  pi.  3,  fig.  29,  female,  male. 

Male. — Black:  Labrum,  except  the  lateral  borders,  sometimes 
small  spots  on  mandibles,  clypeus  except  the  more  or  less  wide  lat- 
eral borders,  small  spot  between  antennae,  scape  below,  abbreviated 


Digitized  by 


Google 


ICO.  217S.         A  REVISION  OF  THE  BEMBICINE  WASPS—^PA  RKER.  85 

anterior  orbits,  which  may  be  Uckingy  yarrow  posterior  orbits,  which 
abo  may  be  lacking,  lateral  spots  on  tergites  1-4  or  1-5,  lateral  spots 
on  stemites  2-4  or  2-5,  femora  distally  below  more  or  less,  l^iae 
below  and  on  anterior  border,  tarsi  in  varying  degree,  ydlow. 

The  flagellum  is  cylindrical;  segments  7  and  8  are  very  faintly 
spinose  on  posterior  border,  due  to  the  presence  of  specialized  areas, 
whidi  on  these  and  on  the  more  apical  s^ments  do  not  assume  the 
form  of  prominent  pits.  The  apical  segment  is  not  curved,  is  rounded 
at  the  apex  and  is  somewhat  shorter  than  the  combined  length  of 
the  two  just  preceding  it.  The  middle  femora  are  finely  serrate  below. 
The  middle  tarsus  is  relatively  shorter  than  is  usual  for  the  species 
of  this  genus,  but  on  all  specimens  before  me  it  is  somewhat  longer 
than  its  subtending  tibia.  The  second  and  sixth  stemites  are  usually 
without  processes  of  any  kind,  but  occasionally  a  very  small  one  is 
found  on  the  sixth.  The  seventh  bears  a  median  carina  and  also  a 
pair  of  less  prominent  lateral  carinae. 

Female. — ^Black:  Labrum,  clypeus,  scape  below,  spot  between 
antennae,  abbreviated  anterior  orbits,  much  reduced  posterior  orbits, 
femora  distally  below  more  or  less,  tibiae  on  anterior  borders,  tarsi 
in  varying  degree,  yellow.  Lateral  spots  on  tergites  2-4  or  2-5,  in 
some  specimens  broad  at  the  sides  but  attenuated  toward  the  mid- 
line, where  they  are  more  or  less  approximated,  lateral  spots  on 
stemites  2-4  or  2-5,  yellawiah  or  greenish  whiU. 
Length. — 13-17  mm. 

The  eyes  in  this  species  are  widely  separated,  slightly  more  so  in 
the  female  than  in  the  male,  and  their  inner  margins  are  almost  par- 
allel. The  head,  thorax,  and  base  of  abdomen  are  covered  with  rather 
long  white  pubescence;  elsewhere  on  the  abdomen  the  pubescence  is 
shorter.  The  ultimate  tei^te  of  the  female  is  evenly  and  coarsely 
punctate,  giving  its  surface  a  roughened  appearance;  laterally  it  is 
provided  with  long  white  pubescence  among  which  are  placed  some 
short  black  spines.  The  extent  and  the  intensity  of  the  black  marks 
upon  the  tarsi  vary  much,  but  on  both  sexes  the  hind  tarsi  are 
constantly  very  dark,  almost  black  above.  In  his  description  of 
this  species  Handlirsch  fails  to  state  the  color  of  the  maculations. 

The  male  of  this  species  is  distinguished  by  the  presence  of  the 
black  borders  on  the  clypeus,  which  leave  the  central  yellow  spot  in 
the  form  of  a  triangle  with  the  apex  at  the  midline  of  the  base  of  the 
clypeus.  It  is  further  distinguished  from  the  following  species  by 
its  sm^er  size  and  by  the  presence  of  the  black  color  of  the  tibiae, 
a  mark  that  also  distinguishes  the  female  of  this  species  from  that  of 
the  following. 
HabUcU. — Georgia,  Florida,  Texas,  and  New  Jersey. 
Number  of  specimens  examined — ^Males,  13;  females,  5. 
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BKMBIX  tUNKl,  new  flpedes. 
Figs.  144, 145, 187,  209. 

Male. — ^Black:  Labrum,  clypeus,  mandibles  except  apices,  spot 
between  antennae,  scape  below,  broad  anterior  orbits  much  shortened 
above,  narrow  posterior  orbits,  spot  on  sides  of  prothorax  including 
lower  part  of  tubercles,  tegulae  in  part,  spot  on  base  of  anterior  wing, 
conspicuous  lateral  spots  on  tergites  1-5,  lateral  spols  on  stemites 
2-6,  greater  part  of  femora,  tibiae,  and  tarsi  entirely,  ydlow.  The 
flagellum  is  neither  spinose  nor  dentate,  the  middle  femora  are  feebly 
serrate,  and  the  middle  tarsi  are  short  as  in  the  case  of  cinerea.  The 
second  and  sixth  stemites  are  without  processes.  The  seventh 
bears  a  median  carina  and  a  lesser  pair  of  lateral  carinae. 

Female. — ^Black:  Labrum,  clypeus,  mandibles  except  apices,  spot 
between  antennae,  scape  below,  broad  anterior  orbits,  narrow  pos- 
terior orbits,  spot  on  sides  of  prothorax  including  part  of  tuberdes, 
teniae  in  part,  spot  on  base  of  anterior  wing,  conspicuous  lateral 
spots  on  tergites  1-5,  those  on  first  segment  widely  separated,  those  on 
2-4  attenuated  toward  mid-dorsal  line  and  more  or  less  approxi- 
mated, lateral  spots  on  stemites  2-5,  greater  part  of  the  femora, 
tibiae,  and  tarsi  entirely,  ydhw. 

Length. — 16-19  mm. 

The  wings  in  both  sexes  are  hyaline  and  the  pubescence  is  white, 
tolerably  dense,  and  short  except  on  the  frons.  It  is  very  short  on 
the  abdomen  except  on  the  sixth  tergite  of  the  female,  where  it  is 
white,  long,  and  mingled  with  short,  stout  black  spines.  The  varia- 
tion in  the  maculations  is  slight  and  insignificant. 

This  species  stands  quite  close  to  B.  cinerea  Handlirsch,  to  which 
species  most  of  the  individuals  of  this  one  found  in  our  collections  have 
been  referred  by  those  who  identified  them.  A  few  spedmens  have 
been  confused  with  B.  heutenmuUeri  Fox,  from  which  species  the 
female  of  this  one  can  with  difficulty  be  distinguished.  It  differs 
from  cinerea  both  in  size  and  coloration.  These  differences,  although 
they  are  the  least  satisfactory  to  depend  upon  in  determining  species, 
are  clear  cut  in  both  males  and  females,  and  I  have  found  no  interme- 
diate forms.  In  cinerea  the  abdominal  markings  on  the  female  are 
creamy  white,  in  Tvinei  they  are  deep  yellow;  in  diierea  the  clypeus  is 
bordered  with  black  in  the  male,  in  TiiTiei  the  clypeus  is  invariably 
yellow.  In  dnerea  in  both  sexes  the  mandibles  are  black  and  the 
tibiae  and  tarsi  are  more  or  less  black;  in  Tiinei  these  parts  are  almost 
wholly  yeUow,  the  tarsi  invariably  so.  The  genital  stipes  also  differs 
in  form  from  that  of  cinerea. 

Named  for  my  friend  and  first  instructor  in  entomology,  Prof. 
James  S.  Hine. 

Habitat. — ^Texas,  and  Louisiana. 

Niunber  of  specimens  examined — Males,  10;  females,  21. 

Type.— Cat.  No.  19809,  U.S.N3I. 
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:  NinUUPBNMIB  < 

RgB.  146, 147, 188. 

Bemhex  nubUipennii  Grbsson,  Tnms.  Amer.  Ent.  Soc.,  vol.  4,  1872,  p.  218, 

female,  male. 
Bembez  nvhUipennii  HandiiIB8ch,  Sitz.  Akad.  WiflBenBch.  Wien,  Math.-Nat.  01., 

vol.  102,  1893,  p.  838,  pi.  2,  fig.  38;  pi.  7,  fig.  25. 

Male. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  lower 
part  of  frons,  spot  before  anterior  ocellus,  scape  below,  broad  anterior 
orbitS;  posterior  orbits,  narrow  line  on  posterior  border  of  pronotum, 
sometimes  widely  interrupted  medially  or  entirely  wanting,  spot  on 
sides  of  prothorax  variable  in  extent  and  usually  including  the  tuber- 
cles, spot  on  t^ulae,  short  lateral  lines  on  scutum  above  base  of 
wings,  sometimes  small  lateral  spots  on  scutellum,  spot  on  lateral 
angles  of  median  segment  very  frequently  lacking,  small  spot  on 
mesopleurae  on  a  few  specimens,  broad  fasciae  on  tergites  2-5  and 
sometimes  6,  the  first  abruptly  narrowed  and  more  or  less  widely 
interrupted  medially,  the  remaining  fasciae  with  rare  exceptions  all 
continuous,  biemarginate,  and  slightly  notched  medially,  on  anterior 
border  and  more  widely  notched  medially  on  posterior  border,  lateral 
spots  on  stemites  2-6,  which  may  or  may  not  be  connected  by  apical 
lines,  femora  except  basaUy,  tibiae,  and  tarsi,  yellow. 

Segments  &-9  of  the  flagellum  are  spinose  on  the  posterior  border 
and  segments  4-11  on  the  posterior  surface  bear  pits,  those  on  10  and 
11  being  large  and  conspicuous.  The  ultimate  segment  is  a  trifle 
longer  than  the  preceding  segment,  only  slightly  cruved,  broader  at 
the  base  than  at  the  apex,  and  is  roundly  truncate  apically.  The 
intermediate  femora  are  unevenly  and  raggedly  serrate  below.  The 
second  stemite  bears  a  large  median  tubercle,  hooked  and  pointed 
posteriorly,  and  the  sixth  bears  a  prominent  obUque  process,  flattened 
on  its  distal  surface  and  roundly  pointed  at  the  apex.  This  stemite 
also  bears  an  additional  pair  of  rounded  lateral  processes  or  ridges. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  scape 
below,  space  between  insertions  of  antennae  extended  upward  slightly, 
spot  in  front  of  anterior  ocellus,  broad  anterior  orbits,  broad  posterior 
orbits  narrowed  above,  posterior  border  of  pronotum,  sides  of  pro- 
thorax  except  dusky  line  in  front  of  tubercles,  tegulae,  lateral  Unee 
on  scutum  frequently  shortened,  sometimes  a  pair  of  discal  lines  on 
scutum,  broad  fascia  on  scutellum  sometimes  narrowed  medially, 
fascia  on  metanotum,  curved  fascia  on  dorsum  of  median  s^ment 
frequently  interrupted  medially,  lateral  angles  of  median  s^ment 
and  more  or  less  of  sides  of  same,  spot  on  metapleiurae,  spot  variable 
in  size  on  mesopleurae,  broad  continuous  fasciae  on  tei^tes  1-6,  the 
first  sometimes  interrupted  medially,  more  frequently  roundly  emar- 
ginate  on  anterior  middle,  rarely  inclosing  a  pair  of  small  medial  an- 
terior black  spotSi  second  usually  inclosing  a  pair  of  blaok  spots 
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which  may  appear  as  anterior  emarginationsy  third,  fourth,  and  fifth 
more  or  less  distinctly  bjemarginate  on  anterior  border,  second, 
third,  and  fourth  acutely  notched  at  middle  of  posterior  border, 
lateral  spots  on  stemites  2-5,  those  on  second  sometimes  connected 
by  an  apical  line,  femora  except  to  a  slight  extent  basally,  tibiae,  and 
tarsi,  yellow. 

Length. — 17-20  mm. 

The  wings  of  the  female  are  conspicuously  clouded  medially; 
those  of  the  male  are  hyaline  with  only  a  trace  of  the  clouding  on  the 
wings  of  some  individuals.  The  veins  are  dark  brown.  The  flagel- 
liun  on  the  female  is  usually  fulvous  or  tawny  below,  but  on  the  male 
the  color  is  limited  to  the  more  basal  segments.  The  pubescence  is 
light,  sparse  and  relatively  short.  The  variation  in  the  macidatioiis 
of  this  species  is  greater  than  usual,  especially  on  the  female.  The 
great  majority  of  the  females  do  not  show  discal  marks  on  the  scutum 
but  a  few  specimens  show  not  only  a  well  developed  pair  of  longi- 
tudinal discal  lines  but  also  a  posterior  transverse  line.  On  some  the 
sides  of  the  thorax  and  median  segment  are  almost  wholly  yellow, 
whereas  on  others  these  parts  are  almost  entirely  black. 

HahiiaL — ^Tennessee,  Iowa,  Illinois,  Kansas,  Texas,  New  Mexico, 
Colorado,  and  Arizona. 

Number  of  specimens  examined — ^Males,  31 ;  females,  46. 

BEMBIX  AMOENA  Hudlirsclu 

Figs.  148, 149, 189,  210. 

Bemhex  amoena  Handubsch,   Sitz.   Akad.  WiBsensch.  Wien,  Math.-Nat.  CI., 
vol.  102,  1893,  p.  769,  male,  female,  pi.  1,  fig.  32;  pi.  6,  fig.  31. 

Maie. — Black:  Labrum,  mandibles  except  apices,  clypeus,  lower 
part  of  frons,  scape  below,  broad  anterior  orbits  sometimes  shortened 
above,  narrow  posterior  orbits  broader  below  and  not  reaching  vertex 
above,  spot  on  sides  of  prothorax  sometimes  including  tubercles, 
spot  on  tegulae,  wanting  in  some  specimens,  lai^e  irregular  spot  on 
side  of  mesopleurae  united  on  mesostemum,  pair  of  small  spots  on 
mesostemum  in  front  of  middle  coxae,  sometimes  wanting,  fasciae  on 
tergites  entirely  absent  or  present  on  1-5,  first  broad  laterally,  narrow 
and  widely  interrupted  medially,  remainder  narrow,  strongly  undu- 
late and  narrowly  interrupted  medially,  pair  of  median  spots  on 
sixth,  lateral  spots  on  stemites  1-5,  sometimes  reduced  to  2-3, 
coxae  below  more  or  less,  trochanters  more  or  less  in  some  specimens 
and  in  others  not  at  all,  femora  below,  tibiae  except  spot  below  in 
some  specimens,  and  tarsi,  greenish  yellow  or  whUe. 

Segments  5-8  of  the  flagellum  when  viewed  from  above  show  small 
but  distinct  spines  on  the  posterior  surface,  and  segments  5-12  bear 
pits  or  excavations  on  their  posterior    surfaces  best  developed  on 
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d-11.  The  apical  segment  is  only  slightly  curved  and  when  seen 
from  above  is  of  uniform  width  from  base  to  near  the  apex,  which  is 
slightly  rounded.  The  middle  femora  are  distinctly  dentate  below 
and  the  middle  tibiae  bear  on  their  inner  surface  a  distinct,  but 
not  greatly  compressed  carina.  The  apical  spur  of  the  middle  tibia 
reaches  to  or  beyond  the  middle  point  of  the  metatarsus.  The  second 
stemite  bears  a  median  longitudinal  process  and  the  sixth  a  promi- 
nent, dongated  process  that  is  flattened  on  its  ventral  surface  in  a 
plane  nearly  parallel  with  the  long  axis  of  the  body  and  is  usually 
bifurcate  at  the  tip.  The  seventh  bears  a  median  prominent  carina 
and  laterally  near  the  base  a  pair  of  slight  elevations. 

Female. — Black:  Labnmi,  mandibles  except  apices,  clypeus,  lower 
part  of  frons,  anterior  orbits,  scape  below,  posterior  orbits  broader 
below,  broken  spot  on  sides  of  prothorax,  one  or  two  small  spots  on 
mesopleurae,  fasciae  on  tei^tes  1-4  or  1-5.  first  narrowed  medially 
and  rather  widely  interrupted,  remainder  strongly  undulate  and 
narrowly  interrupted  medially,  that  on  5  sometimes  broken  or  sup- 
pressed, lateral  spots  on  tei^tes  2-4  or  2-5,  spot  on  anterior  coxae 
below,  absent  on  some  specimens,  femora  below  more  or  less,  tibiae 
except  broad  stripe  below,  and  tarsi,  greemsh  whUe  or  greenish  yeUow, 
the  tibiae  and  tarsi  having  a  rusty  tinge.  The  sixth  tergite  is  coarsely 
and  irregularly  pimctated  with  a  tendency  to  become  rugose  at  the 
sides  apically. 

Length. — 19-22  mm. 

The  wings  in  both  sexes  are  hyaline,  veins  brown.  The  head, 
thorax,  median  segment  and  base  of  abdomen  are  covered  with  long, 
dense  pubescence,  particularly  well  developed  about  the  head,  on  the 
median  segment  and  base  of  abdomen.  The  pubescence  on  the  basal 
segments  of  the  legs,  dorsal  surface  of  the  thorax  and  the  abdomen, 
except  the  base,  is  shorter  and  less  conspicuous.  The  scape  is  heavy 
and  stout,  especially  on  the  male.  The  flagellum  is  much  lighter 
below  than  above  on  the  female,  less  evidently  so  on  the  male.  The 
apical  spur  on  the  middle  tibia  of  the  female  is  the  same  as  on  the 
male. 

The  extremes  of  the  series  show  a  wide  variation  in  the  color  mark- 
ings. This  is  especially  true  for  the  male.  At  one  extreme  the 
abdomen  is  entirely  black;  at  the  other,  tergites  1-5  each  bears  a 
comparatively  broad  fascia  interrupted  medially,  and  the  sixth  a  pair 
of  median  spots.  With  reference  to  other  maculations  the  extremes 
show  a  like  divergence.  At  one  extreme  we  find  the  sides  of  the  tho- 
rax and  median  segment  showing  only  a  small  spot  on  the  mesopleiurae ; 
at  the  other  not  only  the  thorax  but  even  the  sides  of  the  median 
s^ment  show  prominent  maculations.  Between  these  extremes,  how- 
ever, we  find  a  well-graded  series  passing  from  one  to  the  other.  In 
the  female  the  divergence,  though  evident  in  the  series,  is  not  so  great. 
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On  some  specimens  a  pair  of  irregular  black  basal  spots  is  found  on 
the  clypens  which  spots  are  lacking  on  those  on  which  the  yellow 
macnlations  are  best  developed. 

It  is  difficult  to  distinguish  the  most  highly  colored  males  of  this 
species  from  the  least  well  maculated  males  of  myi.  The  characters 
that  distinguish  this  species  from  the  latter  are,  however,  the  long 
apical  spur  of  the  middle  tibia  and  the  shape  of  the  process  on  the 
sixth  stemite.    The  genital  stipes  of  the  two  are  almost  identical. 

Habitat. — ^YeDowstone  Park,  Utah,  Idaho,  Wyoming,  and  Cali- 
fornia. 

Number  of  specimens  examined — ^Males,  17;  females,  5. 


BBMBBSAYK 

Pigs.  150, 161,  190,  211. 

Bembex  mxyi  Gbssson,  Proc.  Ent.  Soc.  Phila.,  vol.  4, 1865,  p.  467,  female. 
Bembex  sayi  Handlirsoh^ Sitz.  Acad.  Wissensch.  Wien,  Math.-Nat.  CI.,  vol.  102, 
1893,  p.  877,  female. 

Male. — Black:  Labrum,  mandibles  except  apices,  clypeus,  lower 
part  of  frons  continued  upward  between  the  antennae  and  united 
with  spot  in  front  of  anterior  ocellus,  broad  anterior  orbits,  scape 
except  narrow  stripe  above,  posterior  orbits,  prothorax  entirely, 
tegulae,  lateral  lines  and  a  pair  of  narrow  discal  lines  on  scutum, 
narrow  fascia  on  posterior  border  of  scutellum  greatly  enlarged  lat- 
erally, narrow  fasciae  on  metanotum,  large  triangular  spot  squarely 
emarginate  below  on  posterior  surface  of  median  segment,  lateral 
angles  and  sides  of  same,  metapleurae,  one  large  irregular  spot  con- 
tinued on  mesostemum  and  two  small  posterior  ones  on  mesopleurae, 
broad  fasciae  on  tergites  1-6,  all  undulate  laterally  and  continuous 
except  the  first,  second  inclosing  a  pair  of  eUiptical  dorsal  black 
spots,  third,  fourth,  and  fifth  biemarginate  on  anterior  dorsal  border, 
second  to  sixth  distinctly  notched  medially  on  posterior  border, 
posterior  border  of  first  stemite,  large  lateral  spots  on  second  almost 
united  medially,  smaller  lateral  spots  on  3-6,  legs  entirely  except 
black  stripe  above  on  anterior  femora,  small  black  spots  on  base  of 
trochanters  and  at  base  of  posterior  femora,  yeUov)  or  yeUowish 
white. 

The  description  above  is  made  from  the  most  highly  colored  male 
in  the  series  before  me.  The  least  highly  colored  is  as  follows: 
Labrum,  mandibles  except  apices,  clypeus,  lower  part  of  frons,  scape 
below,  anterior  and  posterior  orbits,  small  lateral  spots  on  dorsal 
border  of  pronotum,  large  spot  on  sides  of  prothorax  including  tuber- 
cles in  part,  spot  on  tegulae,  minute  spot  above  teniae  on  scutiun, 
two  spots  on  mesopleurae,  pair  of  smaller  ones  on  mesostennun, 
narrow  undulate,  interrupted  fasciae  on  tergites  1-5,  small  lateral 
spots  on  sternites  2  and  3,  spot  on  anterior  and  middle  coxae  below. 
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femora  except  broad  stripe  above  on  all  and  a  short  one  below  on 
posterior  pair,  tibiae  except  narrow  line  below  on  anterior  and  middle 
pairs,  and  tarsi,  yeUov)  or  yeHowiah  uhiU.  The  markings  of  the 
abdomen  are  decidedly  white. 

Between  these  two  extremes  I  have  before  me  a  very  complete 
series  of  gradations  wherein  the  extensive  markings  of  the  one  are 
almost  imperceptibly  reduced  to  the  meager  maculations  of  the 
other.  In  other  respects  the  series  is  remarkably  uniform.  The 
scape  is  broad  and  stout  and  viewed  from  the  side  is  larger  apically 
than  at  the  base.  S^ments  5-^  of  the  flagellum  are  spinose  posteri- 
orly and  4-12  bear  pits  or  excavations  on  their  posterior  surface, 
most  conspicuous  on  &-11.  The  apical  s^ment  seen  from  above  is 
curved  and  widest  at  the  base,  the  width  decreasing  perceptibly 
toward  the  apex.  The  middle  femora  are  dentate  bdow  and  the 
middle  tibiae  bear  a  longitudinal  carina  on  the  inner  side.  The  spur 
at  the  apex  of  the  middle  tibia  is  less  than  half  the  length  of  the 
middle  metatarsus.  The  second  stemite  bears  a  prominent,  laterally 
compressed,  median  process,  and  the  sixth  a  process  equally  promi- 
nent, usually  bifurcate  at  the  apex,  its  ventral  surface  flattened  or 
provided  with  a  median  groove  but  not  placed  parallel  with  the 
long  axis  of  the  body  as  in  the  case  of  amoena. 

FemdU. — Black:  Labrum,  mandibles  except  apices,  clypeus,  lower 
part  of  frons,  spot  before  anterior  ocellus,  broad  anterior  orbits,  poste- 
rior orbits  broad  below,  prothorax  except  dusky  spot  in  front  of 
tubercles  and  an  anterior  dorsal  median  spot  sometimes  broken  into 
lateral  spots,  tegulae,  lateral  lines  on  scutum,  pair  of  longitudinal 
discal  lines  and  a  posterior  transverse  discal  line,  sometimes  wanting, 
on  scutum,  transverse  fascia  on  posterior  border  of  scutellum  en- 
larged laterally,  fascia  on  metanotum  rarely  wanting,  curved  fascia 
on  dorsum  of  median  segment,  its  lateral  angles  and  sides  except  a 
median  black  emargination  on  dorsal  border  of  side,  metapleurae, 
meeopleurae  wholly  or  for  the  most  part,  broad  fasciae  on  tergites, 
all  continuous  except  the  first,  which  is  narrowly  interrupted  medi- 
ally, the  second  or  second  and  third  inclosing  a  pair  of  dorsal  elhptical 
black  spots,  which  in  some  specimens  are  united  with  the  anterior 
black  border  in  the  form  of  emarginations,  fourth  and  fifth  with  a  pair 
of  anterior  dorsal  emarginations  and  a  less  evident  pair  of  lateral 
ones,  second  to  filth  with  a  deep  acute  median  notch  on  posterior 
border,  spot  on  apex  of  ultimate  tergite,  reduced  in  some  specimens 
and  wanting  in  others,  lateral  spots  on  stemites  1-5  or  2--4,  legs 
almost  entirely  in  the  lighter  specimens,  in  the  darker  ones  spots  on 
anterior  and  middle  coxae,  femora  except  above  and  stripe  below  on 
posterior  pair,  tibiae  except  stripe  below  on  all,  and  tarsi,  yellow  or 
yellowish  ibhite. 

Length. — 17-19  mm. 
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On  both  sexes  the  pubescence  on  the  head,  thorax,  median  seg- 
ments and  base  of  abdomen  is  white  and  moderately  long  and  d^ise, 
but  not  so  well  developed  as  in  the  case  of  amoena.  The  wings  aie 
hyaline,  veins  brown.  The  scape  is  relatively  short  and  heavy;  the 
flageUum  is  reddish  below,  especially  in  the  female.  The  punctures 
of  the  scutum  are  moderately  large,  evenly  but  not  closely  distrib- 
uted. Those  of  the  median  segment  smaller  and  more  closely  placed. 
The  pimctures  of  the  tdtimate  tergite  are  coarser,  variable  in  size, 
and  more  irregularly  placed.  A  small  female  from  Texas  apparently 
belongs  in  this  species,  though  it  lacks  the  discal  marks  on  the  scutum, 
the  yellow  fascia  on  the  median  segment  and  the  dorsal  fasciae  are 
narrow  and  none  inclose  paired  black  spots. 

HaMtat. — Florida,  Texas,  New  Mexico,  Colorado,  Kansas,  South 
Dakota,  and  Wyoming. 

Niunber  of  specimens  examined — ^Males,  29;  females,  16. 

BEMBIX  BELPSAGBI 


Figs.  152, 153,  191,  212,  213. 

Bembex  belfragei  CRESScy,  Trans.  Amer.  Ent.  Soc.,  vol.  4, 1873,  p.  220,  male. 
Bembex  crestonU  Handubsch,  Sitz.  Akad.  WisBensch.  Wien,  Math.-Nat.  CI., 

vol.  102, 1893,  p.  792,  male,  female,  pi.  5,  fig.  6. 
Bembex  irmgnis  Handubsoh,  Sitz.  Akad.  Wiflsensch.  Wien,  Math.>Nat.  d., 

vol.  102, 1893,  p.  793,  male,  female,  pi.  2,  fig.  7;  pi.  6,  fig.  32. 
Bembex  belfragei  Fox,  Proc.  Acad.  Nat.  Sd.,  Phila.,  1896,  p.  367. 

Male. — ^Black:  Labrum  wholly  or  with  small  basal  spots  or  not  at 
all,  clypens,  wholly  or  with  pair  of  apical  spots  or  not  at  all,  mandibleB 
except  apices,  scape  below  or  not  at  all,  anterior  orbits  and  spot 
between  antennae  which  marks  may  all  be  lacking,  posterior  orbits, 
spot  on  sides  of  prothorax  continued  on  tubercles  or  wholly  wanting, 
rarely  spot  on  mesopleurae  and  small  lateral  spots  on  scutellum, 
fasciae  on  tergites  1-4  or  1-6  all  interrupted  medially,  first  broad  and 
more  widely  interrupted  than  the  remainder,  second  and  third  broad 
laterally  and  abruptly  narrowed  dorsally  on  either  side  the  midline, 
remainder  narrower  and  somewhat  undulate,  lateral  spots  on  ster^ 
nites  2-3  or  2-5,  femora  below  more  or  less,  tibiae  except  much  of 
lower  surface,  and  tarsi,  yellow  or  greenish  yellow. 

Segments  7-0  of  the  flageUum  are  slightly  produced  on  their  pos- 
terior margin  and  9-11  bear  prominent  pits.  The  apical  segment  is 
slightly  curbed  and  is  longer  but  narrower  than  the  segment  preceding 
it.  The  middle  femora  are  dentate  below  on  the  distal  half.  The 
second  stemite  bears  a  large  medial,  laterally  compressed,  slightly 
hooked  process.  The  sixth  bears  a  heavy  prominent  transverse  rid^ 
usually  drawn  to  a  sharp  edge  on  its  posterior  distal  border,  bluntly 
pointed  medially  and  slightly  curved  on  either  side.  The  seventh 
bears  a  small  median  posterior  process  from  which  a  pair  of  incon- 
spicuous carinae  divei^  basally.  The  apical  surface  of  the  ultimate 
tergite  is  more  or  less  rugose. 
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Female. — Black:  Spot  on  mandibles  not  always  present,  very  small 
lateral  spots  on  scutellnm,  fasciae  on  tergites  1-4  interrupted  medially, 
the  first  broad  and  a  trifle  more  widely  interrupted  than  the  others, 
second  and  third  broad  laterally  and  on  anterior  border  abruptly  nar- 
rowed or  emarginated  on  either  side  the  midline,  fourth  narrower  but 
similar  in  design  to  the  third,  small  posterior  lateral  spots  on  stemites 
2  or  2-4,  only  the  border  of  the  femora,  tibiae,  and  tarsi  more  or  less, 
or  distal  ends  of  the  femora  and  the  tibiae  and  tarsi  almost  entirely, 
yellow  or  greenish  yellow.  The  dorsal  surface  of  the  ultimate  tergite 
is  strongly  wrinkled  longitudinally. 

Length. — lft-18  mm. 

The  females  from  Wisconsin  have  the  antennae  and  the  front  of  the 
head,  except  spot  on  mandibles,  entirely  black.  In  both  specimens 
there  are  yellow  spots  on  the  mesopleurae,  lateral  spots  on  the  scutel- 
him,  also  on  metanotum  and  median  segment  dorsally,  and  on  stem- 
ites 2--3.  On  one  the  spots  are  better  developed  than  on  the  other, 
the  first  and  second  tergal  fasciae  are  very  broad,  the  second  dorsally 
enclosing  a  pair  of  black  spota,  a  character  peculiar  to  Handlirsch's 
ineignis.  The  females  from  Kansas  have  the  antennae,  the  head, 
except  the  much-reduced  posterior  orbits,  and  the  thorax,  except 
small  lateral  spots  on  scutellum,  wholly  black.  The  legs  also,  includ- 
ing the  tibiae  and  tarsi,  are  almost  entirely  black,  and  the  yellow  on 
the  venter  of  the  abdomen  is  reduced  to  small  lateral  spots  on  ster- 
nites  2  or  2-3.  The  characteristic  wrinkling  of  the  sixth  tergite  is 
constant  on  all  the  specimens. 

In  both  sexes  the  labrum  when  viewed  from  the  side  shows  a  dis- 
tinct transverse  impression.  The  scape  is  short  and  stout;  the  flagel- 
liun  is  black  and  the  apical  segment  is  longer  but  slightly  narrower 
than  the  preceding  segment.  The  wings  are  very  slightly  inf lunated, 
the  veins  brown.  The  head,  thorax,  median  segment  and  base  of 
abdomen  are  covered  with  relatively  short,  moderately  dense  pubes- 
cence, dark  on  dorsum  of  thorax,  white  elsewhere.  The  punctation 
of  the  dorsum  of  the  thorax  is  r^ular,  close,  and  moderately  fine. 
The  eyes  are  widely  separated  and  are  slightly  divergent  at  the  vertex. 

Handlirsch  arrived  at  the  conviction  thatCresson,  in  his  description 
of  bdfmgei,  included  two  distinct  species  and  being  imable  to  deter- 
mine to  which  the  name  bdfragei  should  be  applied,  discarded  that 
name  entirely  and  substituted  the  names  cressonis  and  ineignis 
instead.  Fox  in  his  Synopsis  of  the  Bembicini  of  Boreal  America 
restored  the  original  name  by  making  cressonis  Handlirsch  a  synonym 
of  hdfragei  Cresson  and  retained  msignia  Handlirsch  as  a  good  species. 
A  careful  study  of  the  specimens  at  hand  and  also  of  those  in  the  col- 
lection of  the  American  Entomological  Society  of  Philadelphia  raises 
the  question  of  the  validity  of  Handlirsch's  insignia.  Structurally  it 
is,  as  Handlirsch  himself  points  out,  essentially  like  cressonis  an4  in 
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his  table  Handlirsch  makes  use  of  only  color  differences  to  separate 
his  two  species.  These  differences,  made  use  of  by  Handlirsch,  repre- 
sent, as  a  matter  of  fact,  simply  extremes  in  a  variable  series^  as  is 
shown  by  the  series  of  specimens  I  have  examined.  In  the  series  I 
find  one  male  that  has  the  labrum,  clypeus,  lower  side  of  scape, 
frontal  spot,  wide  anterior  and  narrow  posterior  orbits  yellow — charac- 
ter pecular  to  insignis.  It  also  has  narrow,  interrupted,  conspicuous 
fasciae  on  fourth,  fifth,  and  sixth  tergites — characters  that  distinguish 
cressonia — ^thus  combining  in  one  individual  the  very  characters  hy 
means  of  which  the  two  species  have  been  separated.  Other  speci- 
mens also,  both  males  and  females,  show  a  greater  or  less  degree  of 
variation  in  their  maculations  and  these  variations  are  present  in 
those  maculations  that  we  should  expect  to  find  relatively  constant 
if  they  are  to  be  regarded  as  specific  characters.  Furthermore,  so 
far  as  I  can  discover,  there  is  no  variation  whatever  in  structure  in 
either  sex.  I  have,  therefore,  been  forced  to  conclude  that  we  have 
only  one  species  variable  in  color  and  also  somewhat  in  size  and  have 
placed  the  specimens  in  Cresson's  original  species  hd/ragei. 

jffaftito^.— Georgia,  Louisiana,*  Texas,  Kansas,  and  Wisconsin. 

Niunber  of  specimens  examined — Males,  11;  females,  7. 

BEBIBIZ  8TBNOBDOMA,  new  apedM. 

PigB.  154, 192,  214,  215. 

Male. — Black:  Labrum,  mandibles  except  apices,  clypeus,  scape, 
basal  segments  of  flagellimi  below,  spot  between  antennae,  broad 
anterior  orbits  narrowly  prolonged  onto  vertex  and  joined  by  a 
transverse  line  below  anterior  ocellus,  broad  posterior  orbits  nar- 
rowed to  a  fine  line  above,  prothorax  almost  entirely,  lateral  lines 
and  a  pair  of  discal  lines  on  scutum,  tegulae,  narrow  fascia  on  scutel- 
lum  enlarged  laterally,  narrow  curved  fascia  on  metanotimi,  short 
narrow  oblique  lines  basally  on  dorsum  of  median  segment,  sides  of 
median  segment,  mesothorax  and  metathorax  entirely,  mesoster- 
mum  except  small  black  spots  in  front  of  middle  coxae,  broad  fasciae 
on  tergites  1-6,  first  slightly  narrowed  medially,  second  to  sixth 
biemarginate  and  also  notched  medially  on  anterior  dorsal  border, 
apex  of  seventh  tergite,  first  stemite,  second  except  three  anterior 
black  spots,  broad  fasciae  on  third  and  fourth  with  a  median  triangular 
anterior  emargination,  lateral  spots  on  fifth,  apex  of  sixth,  seventh,  legs 
except  basal  black  spots  on  middle  and  posterior  coxae  and  narrow 
black  stripe  on  all  femora  above,  greenish  yeUow.  The  markings  of 
the  scutellum,  metanotum,  and  dorsum  of  abdomen  are  more  white 
than  yellow;  this  is  true  to  a  less  extent  of  the  clypeus  while  the  legs 
lack  the  greenish  tinge. 

The  scape  is  very  short,  stout,  and  thick  and  the  flageUum  is  unusu- 
ally light  in  color,  shading  below  from  yellow  at  the  base  to  tawny 
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at  the  apex.  The  flageUum  is  cylindrical^  the  first  segment  smallest 
in  diameter,  the  last  three  slightly  flattened  and  decreasing  in  width 
imperceptibly  to  the  apical  segment,  which  is  very  slightly  curved 
and  romided  at  the  apex.  S^ments  0-11  bear  conspicuous  pits  and 
7-8  smaller  ones.  Tlie  seventh  is  spinose  on  the  posterior  surface. 
The  middle  femora  are  dentate  below,  and  the  spur  at  the  apex  of  the 
middle  tibia  is  curved.  The  middle  metatarsus  ia  unusually  short 
and  is  bent  in  outline.  The  wings  are  hyaline,  veins  brown.  The 
pubescence  on  head,  thorax,  and  base  of  abdomen  is  white,  short,  and 
sparse,  elsewhere  on  abdomen  almost  lacking.  The  second  stemite 
bears  a  large  prominent  hooked  process;  the  third,  an  evident 
median  carina;  the  fifth,  a  pair  of  very  small  approximated  tubercles 
apically;  the  sixth,  a  low  broad  transverse  process  whose  posterior 
face  is  at  right  angles  to  the  plane  of  the  segment.  With  respect  to 
this  process  on  the  sixth  stemite  the  species  resembles  B,  hdfragei. 
The  seventh  stemite  is  greatly  narrowed,  but  it  is  not  reduced  to  the 
form  of  a  spine. 

Length, — 16  mm.    Described  from  a  single  specimen. 

Hahitai. — Florence,  Arizona. 

Type. — ^Male,  in  collection  of  American  Entomological  Society  of 
Philadelphia. 

BEMBIX  RUGOSA,  n«w  apedM. 

Fig8.  216,  217. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  dypeus,  an- 
terior orbits,  scape  and  flagelliun  below,  small  rounded  spot  on 
either  side  of  anterior  ocellus,  narrow  posterior  orbits,  sides  of  pro- 
thorax  united  by  a  narrow  line  on  posterior  border  of  pronotum, 
tegulae,  lateral  lines  and  a  pair  of  short  anterior  discal  lines  on  scutum, 
fascia  on  scutellimi  narrowed  medially,  fascia  on  metanotum,  pair  of 
short,  broad,  oblique  lines  on  dorsum  of  median  s^ment,  spot  on 
mesothorax,  broad  fasciae  on  tergites  1-4,  first  slightly  emarginate 
on  anterior  middle,  second,  third,  and  fourth  each  with  five  emargi- 
hations  on  anterior  border — i.  e.,  a  shallow  median  notch,  a  deeper 
square  indentation  on  either  side  of  this  and  laterally  on  either  side 
a  shallow  sinuation,  pair  of  spots  on  fifth,  lateral  spots  on  stemites 
2-4,  the  last  pair  quite  small,  apex  of  ultimate  stemite,  femora  dis- 
tally,  tibiae,  and  tarsi,  pale  greenish  or  creamy  yellow. 

The  antennae  are  cyUndrical,  long,  and  slender.  The  clypeus  is 
strongly  arched,  shows  a  silvery  reflection  and  on  the  midline  at 
the  apical  border  it  bears  a  very  slight  depression.  The  labrum 
is  unusually  long  and  slender,  as  shown  in  figure  217.  The  legs 
are  also  slender  and  longer  than  usual.  The  spur  at  the  apex  of 
the  middle  tibia  does  not  reach  the  middle  metatarsus  and  the  spine 
on  the  posterior  side  is  almost  equally  well  developed.  The  wings 
are  hyahne,  the  veins  brown.    The  pubescence  on  head,  thorax,  and 
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base  of  abdomen  is  white,  relatively  long  and  moderately  dense; 
elsewhere  on  the  abdomen  short  and  sparse.  The  ultimate  tergite  of 
the  abdomen  apically  bears  short,  wdl-marked  lateral  carinae  that, 
though  not  evident  in  a  dorsal  view,  set  off  a  fairly  well  defined 
middlefield,  which  is  strongly  wrinkled,  a  character  in  which  it 
resembles  B.  Idfragei.  This  character  and  the  unusually  long  labrum 
form  a  pair  of  distinguishing  features  by  which  this  species  can  be 
readily  recognized. 

Length. — 14  mm. 

It  is  possible  that  this  is  the  female  of  the  preceding  species. 
Although  these  two  specimens,  on  which  the  two  species  are  based, 
do  not  resemble  one  another  sufficiently  to  warrant  my  associating 
them  as  sexes  of  one  species,  nevertheless  their  resemblance  to  the 
male  and  female  respectively  of  Idfragei  causes  me  to  suspect  that 
they  may  be  sexes  of  a  single  species. 

Described  from  a  single  specimen  in  the  United  States  National 
Musemn. 

Habitat. — ^Arizona. 

ZJ^pe.— Cat.  No.  19782,  U.S.N.M. 

BEMBIX  FOXt  new  apedM. 

Figs.  155, 156,  193. 
Bemhex  Moyi  Fox,  Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  359,  female,  male. 

Male. — ^Black:  Labrum,  mandibles  except  apices,  dypeus,  scape 
below,  frons  between  antennae,  broad  anterior  orbits  somewhat 
shortened  and  also  deflected  inward  above,  spot  below  anterior  ocel- 
lus, narrow  posterior  orbits,  posterior  border  of  pronotum,  sides  of 
prothorax  except  irregular  spot  in  front  of  tubercles,  weak  lateral 
lines  and  pair  of  short  discal  lines  on  scutum,  spot  on  sides  of  median 
segment,  spot  on  metapleurae,  irregular  spot  on  mesopleurae,  fasciae 
on  tergites  1-6,  first  somewhat  widely  interrupted,  second  broadest 
and  inclosing  a  pair  of  elliptical  dorsal  black  spots,  third  with  a  pair  of 
dorsal  anterior  emarginations,  fourth  and  fifth  similar  to  the  third  but 
with  broader  and  more  shallow  emarginations,  apex  of  seventh,  fascia 
on  second  stemite  inclosing  transverse  black  area  posterior  to  the 
median  process,  lateral  spots  on  stemites  3-7,  spot  on  anterior  and 
middle  coxae,  femora  except  basally  and  line  above  on  first  pair,  tibiae 
except  line  below  on  first  pair,  and  tarsi,  hright  yeUow. 

The  flagellum  is  dark  above,  light  or  yellowish  below;  segments 
7--8  are  slightiy  spinose  on  the  posterior  border;  the  ultimate  s^- 
ment  is  somewhat  curved  and  tapers  toward  the  apex  where  it  is 
roundly  but  obliquely  truncate.  The  pubescence  is  white  and  tol- 
erably well  developed  on  head,  thorax,  median  segment  and  base  of 
abdomen;  it  is  shortest  on  the  dorsum  of  the  thorax  and  longest  on 
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sides  of  thorax  and  median  segment.  The  middle  femora  are  finely 
but  not  deeply  serrate.  The  second  stemite  bears  a  lai^,  prominent, 
hook-like  process,  of  which  the  backwardly  directed  distal  prolonga- 
tion, ending  in  a  sharp  pomt,  is  relatively  greater  than  that  of  any 
other  species  herein  described.  The  sixth  bears  a  pointed,  narrow, 
triangular  process  whose  ventral  surface  is  slightly  concave  longi- 
tudinally. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  scape 
below,  frons  between  antennae,  broad  anterior  orbits  shortened  and 
deflected  inward  above,  spot  before  anterior  ocellus,  narrow  posterior 
orbits,  posterior  border  of  pronotimi,  sides  of  prothorax  except  irregu- 
lar spot  in  front  of  tubercles,  lateral  lines  and  pair  of  discal  lines  on 
scutum,  lateral  spots  on  scutellimi,  spot  on  sides  of  median  segment, 
spot  on  metapleurae,  irregular  spot  on  mesopleiu*ae,  fasciae  on  tergites 
1-5,  first  widely  interrupted,  remainder  very  narrowly  interrupted, 
second  imperfectly  inclosing  a  pair  of  dorsal  black  spots,  remainder 
with  a  pair  of  broad,  shallow,  anterior,  dorsal  emarginations,  apex 
of  sixth  tergite,  lateral  spots  on  stemites  2-5,  spot  on  anterior  and 
middle  coxae,  femora  except  basally  and  upper  surface  of  anterior 
pair,  tibiae  except  stripe  above  and  below  on  anterior  and  middle 
pairs,  and  tarsi,  yellow. 
Length. — 14  mm. 

The  flagellum  is  light  below,  more  so  than  in  the  male,  and  the 
pubescence  is  similar  to  that  on  the  male.  The  wings  in  both  sexes 
are  hyaline  and  the  sculpturing  is  of  the  normal  character.  On  the 
female  and  on  one  male  the  fasciae  on  the  tergites  are  very  narrowly 
interrupted,  appearing  for  the  most  part  as  if  developed  in  lateral 
halves  that  have  just  failed  of  uniting  on  the  dorsal  midline. 

This  species  in  the  pattern  and  color  of  its  maculations  resembles 
very  dosely  B.  troglodytes  Handlirsch,  from  which  the  male  of  this 
species  can  be  readily  distinguished  by  the  presence  of  the  serrate 
middle  femora  and  spinose  antennae.  The  female  is  distinguished 
from  troglodytes  by  the  absence  of  any  black  on  the  clypeus  and  by  the 
absence  of  maculations  on  the  metanotimi  and  dorsima  of  median 
segment.  The  male  differs  from  spinolde,  simUans,  and  cameroni  in 
the  character  of  the  process  on  the  second  stemite,  the  spinose  seg- 
ments of  the  antennae  and  the  form  of  the  genital  stipes.  From  the 
females  of  these  three  species  the  female  of  this  one  differs  in  the 
character  of  the  maculations.  Fox  referred  the  males  of  this  species 
to  sayi  Cresson,  and  it  was  doubtless  on  these  same  spedmens  that  he 
based  his  description  of  the  male  of  that  species. 
Described  from  two  males  and  one  female. 
Hahitat. — ^Illinois. 

Type. — ^Male  and  paratypes  in  collection  of  the  American  Ento- 
mological Society  of  Philadelphia,  Pennsylvania. 
650a8*— Proc.NJi.voL62— 17 7 
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;  SPINOLAE  LepoMter. 

PigB.  167, 168, 169,  160, 194. 

Bemhex  spinolae  Lbpbletibr,  Hist.  Nat.,  1846,  vol.  3,  p.  277. 
Bembexfa9ckUa  Dahlbom,  Hymen.  Europ.,  vol.  1, 1846,  p.  487,  female. 
Bemhex  faidala  Walsh  and  Riley,  Amer.  Ent.,  vol.  1, 1860,  p.  126,  fig.  96. 
Bemhex  spinolae  Handlibsch,  Sitz.  Akad.  Wissensch.  Wien,  Math.-Nat.  €L,  ^voL 

102, 1893,  p.  826. 
Bemhex  spinolae  Fox,  Ptoc.  Acad.  Nat.  Sd.  Phila.,  1896,  p.  367. 

Male. — ^Black:  Labnun,  mandibles  except  apices,  dypeus,  scape 
and  first  two  flagellar  segments  below,  spot  between  antennae,  broad 
anterior  orbits,  narrow  posterior  orbits,  spot  on  sides  of  prothorax 
sometimes  extensive  and  sometimes  wanting,  tuberdes  and  posterior 
border  of  the  s^ment  both  above  and  below  tubercles  variable  in 
extent,  tegulae  more  or  less,  sometimes  small  spot  on  mesopleurae, 
rarely  small  lateral  spots  on  scntelliim,  fasciae  on  tergites  1-5,  all  of 
which  may  be  interrupted  medially  or  aU  continuous  except  the  first, 
lateral  spots  on  stemites  2-5,  femora  distally  more  or  less,  tibiae  ex- 
cept stripe  on  posterior  surface  variable  in  extent,  and  tarsi,  UgM  or 
greenish  yellow. 

The  antennae  are  slender  and  segments  7-9  and  sometimes  6  also 
are  spinose  on  the  posterior  surface,  due  to  the  presence  of  small  pits, 
of  which  lai^er  ones  are  found  on  10  and  11.  The  middle  femora  are 
dentate.  The  second  stemite  usually  bears  a  prominent  median 
tubercle  but  this  in  some  specimens  is  much  reduced  or  wholly  want- 
ing. The  sixth  bears  a  small  median  process  that  is  pointed  and 
obliquely  directed  backward.  The  seventh  bears  a  median  carina 
more  or  less  pointed  posteriorly.  The  genital  stipes  vary  somewhat, 
as  is  shown  in  the  accompanying  figures.  The  variation  in  the  extent 
of  the  maculations  is  great.  As  a  rule  the  maculations  are  less  ex- 
tensive on  those  specimens  from  the  north  than  on  those  from  the 
south,  but  this  is  by  no  means  universal.  The  abdominal  fasciae 
may  be  very  narrow  or  relatively  broad,  closely  approximated  or 
widely  separated  medially  and  more  or  less  sinuate  in  outline.  The 
markings  of  the  thorax  also  varies. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  spot 
between  antennae,  scape  and  basal  part  of  flagellum  below,  broad 
anterior  orbits,  posterior  orbits,  spot  on  side  of  prothorax  variable  in 
extent,  tubercles  more  or  less,  posterior  border  of  the  segment  above 
and  below  the  tubercles  variable  in  extent,  spot  upon  sides  of  meso- 
pleurae  variable  in  size  and  sometimes  wanting,  sometimes  spot  on 
sides  of  median  segment,  fasciae  on  tergites  1-5,  the  first  invariably 
interrupted  medially,  the  remainder  in  some  cases  all  interrupted 
medially,  in  others  only  part  interrupted,  and  in  still  others  all  con- 
tinuous, lateral  spots  on  stemites  2-4,  femora  distally  more  or  less. 
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tibiae,  except  stripe,  of  greater  or  less  extent  below,  and  tarsi,  ligJU 
yellow  or  greenish  white. 

Length. — 14-17  mm. 

The  wings  in  both  sexes  are  hyaline  and  the  nenmres  brown.  The 
pubescence  is  white,  relatively  short  and  tolerably  dense  on  head, 
thorax  and  base  of  abdomen;  on  the  remaining  segments  of  the 
abdomen  it  is  quite  short.  The  pimctation  in  both  sexes  is  of  the 
usual  character. 

Habitat. — ^Texas,  Elansas,  Bfissouri,  Alabama,  Florida,  Georgia, 
North  Carolina,  West  Virginia,  District  of  Columbia,  Maryland, 
Pennsylvania,  New  Jersey,  New  York,  Long  Island,  Connecticut, 
Rhode  Island,  Massachusetts,  New  Hampshire,  Ontario,  Ohio,  In- 
diana, Michigan,  Illinois,  Wisconsin,  Iowa,  South  Dakota. 

Nimiber  of  specimens  examined — ^Males,  41;  females,  83. 

BEMBIX  CAMERONI  Bohw«r. 

FigB.  161, 162, 195. 
Bemhyz  cameroni  Kohweb,  Proc.  U.  S.  Nat.  Mua.,  vol.  41, 1912,  p.  467. 

McHe. — Black:  Labrum,  mandibles  except  apices,  clypeus,  scape 
below,  very  broad  anterior  orbits  abbreviated  above,  space  between 
insertions  of  antennae  prolonged  upward,  spot  below  anterior  ocellus, 
line  on  posterior  border  of  pronotum,  tubercles,  sides  of  prothorax 
in  part,  spot  on  tegulae,  small  lateral  spots  on  scutum  at  base  of 
anterior  wing,  broad  fasciae  on  tergites  1-6,  first  narrowly  inter- 
rupted medially,  second,  third,  and  fourth  biemarginate  dorsally  and 
sinuate  laterally  on  anterior  mai^in  and  on  posterior  margin  acutely 
emarginate  medially,  fifth  and  sixth  but  slightiy  emarginate  or 
sinuate,  small  spot  on  apex  of  seventh,  lateral  spots  on  stemites  2-5, 
the  greater  part  of  the  femora  distally,  tibiae  except  spot  below  on 
anterior  pair,  and  tarsi,  yellow. 

The  middle  femora  are  dentate  and  the  antennae  are  spinose  on  the 
posterior  border  of  segments  5-9.  The  second  stemite  bears  a 
prominent  hooked  process  and  the  sixth  a  somewhat  short,  broad, 
roundly  pointed  process  whose  ventral  surface  distally  is  slightiy 
concave,  presenting  a  spoon-shaped  appearance.  The  spot  before  the 
anterior  ocellus  is  wanting  on  some  specimens,  and  the  line  on  the 
pronotunoL  consists  of  spots.  On  some  specimens  the  scutellum  bears 
small  lateral  spots  and  lateral  spots  may  occur  on  the  sixth  steihite. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  scape 
below,  broad  anterior  orbits  shortened  above,  space  between  antennae, 
line  on  posterior  border  of  pronotum  tubercles,  sides  of  the  prothorax 
in  part,  spot  on  tegulae,  short  lateral  line  on  scutimi  at  base  of  wings, 
lateral  spots  on  scutellum,  fasciae  on  tergites  1-5,  first  interrupted, 
second,  third,  and  fourth  biemarginate  dorsally  and  somewhat  sinuate 
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laterally  on  anterior  border,  and  notched  medially  on  both  anterior 
and  posterior  borders,  more  evident  on  the  latter,  fifth  deeply  and 
acutely  notched  on  posterior  middle,  central  spot  on  sixth  tergite, 
small  lateral  spots  on  stemites  2-5,  femora  distally,  tibiae  except 
spot  below  on  first  and  second  pairs,  and  tarsi,  yellow. 

In  both  sexes  the  flagellum  is  tawny  below  and  the  pubescence  is 
well  developed,  especially  on  the  males.  The  eyes  are  widely  separa- 
ted and  their  inner  margins  are  approximately  parallel.  Tlie  wings 
are  hyaline  and  the  general  build  is  somewhat  robust. 

Length. — 16-18  mm. 

This  species  seems  to  be  intermediate  between  nubUipennia  and 
apindlae,  not  so  large  as  the  former  and  a  trifle  larger  and  more  robust 
tiian  the  latter.  From  the  former  the  males  of  this  spedss  can  be 
readily  distinguished  by  the  absence  in  this  species  of  the  secondary 
lateral  processes  on  the  sixth  stemite  and  the  presence  of  an  evident 
spine  on  the  fifth  segment  of  the  antennae.  From  the  latter  it  may 
be  distinguished  by  the  flattened,  roundly  pointed  process  of  the 
sixth  stemite,  the  richer  color  of  the  maculations,  which  show  less  of 
the  greenish  tinge,  and  the  presence  of  the  spine  on  the  fifth  segment 
of  the  antennae,  characters  not  foxmd  on  spinolae. 

The  female  is  distinguished  from  nuhilipennis  by  its  clear  wings  and 
from  spinolae,  and  the  light  banded  species  closely  related  to  it  by  the 
deeper  yellow  of  the  maculations,  and  from  the  yellow-maculated 
simUana  by  the  absence  of  any  maculations  upon  the  mesopleurae 
and  metapleurae. 

EaVUat. — ^Mexico,  New  Mexico,  Arizona. 

Number  of  specimens  examined — ^Males,  11;  females,  3. 


COMATA,  M 

FigB.  163, 164, 166, 196. 

Male. — Black:  Labrum,  mandibles  except  apices,  dypeus,  scape 
below,  spot  between  antennae,  broad  anterior  orbits,  very  narrow 
posterior  orbits,  broken  line  on  posterior  border  of  pronotum,  posterior 
edge  of  tubercle  continued  in  a  line  downward  and  spot  on  side  of 
prothorax,  spot  on  tegulae,  short  lateral  lines  on  scutum,  broad  sinuate 
fasciae  on  teigites  1-6,  all  except  the  first  continuous,  apex  of  seventh 
tergite,  lateral  spots  on  stemites  2-6,  femora  distally,  tibiae  except 
stripe  below  on  first  pair,  and  tarsi,  pale  or  greenish  yellow  or  soiled 
while. 

Female. — Black:  Labrum,  mandibles  except  apices,  dypeus,  scape 
below,  spot  between  antennae,  broad  anterior  orbits,  narrow  posterior 
orbits,  broken  line  on  posterior  border  of  pronotum,  tuberdes,  spot 
on  sides  of  prothorax,  spot  on  tegulae,  short  lateral  lines  on  scutum 
above  base  of  wings,  lateral  spots  on  scutellum,  small  spot  on  meso- 
pleurae, spot  on  sides  of  median  segment,  broad  sinuate  f asdae  on 
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tergites  1-5,  all  except  first  contmuous,  apex  of  sixth  tei^te,  lateral 
spots  on  stemites  2-5,  femora  distally,  tibiae  except  stripe  below  on 
all  pairs,  reduced  in  extent  on  posterior  pair,  and  tarsi,  pale  or  greemtih 
yellow  or  soiled  white. 

In  both  sexes  the  color  is  the  same;  the  fasciae  on  the  teigites  are 
soiled  white,  the  markings  of  the  head  more  of  a  greenish  yellow  shade 
and  the  legs  are  pale  yellow.  The  fiagellum  is  black  above,  pale  or 
testaceous  below,  and  on  the  male  segments  7-0  are  spinose  on  the 
posterior  border.  The  wings  are  hyaline,  the  nervures  brown.  The 
pubescence  is  white,  relatively  long  and  dense.  The  middle  femora 
of  the  males  are  serrate-dentate  below,  the  second  stemite  bears  a 
prominent  median  process  scarcely  hooked  at  the  posterior  end  and 
the  sixth  bears  a  smaller,  pointed  process. 

Length. — 13-17  mm. 

This  species  is  very  closely  related  to  apinolae  on  the  one  hand  and 
pnmaaestaU  on  the  other.  The  males  of  this  species  differ  from  those 
of  apinclae  in  having  the  fasciae  on  the  tergites  white,  the  apical  ter- 
gite  mactdated  and  the  greater  development  of  the  pubescence;  from 
those  of  primaaestaie  in  having  the  fasciae  of  the  tergites  white  instead 
of  yellow  and  in  the  absence  of  maculations  on  the  sides  of  thorax  and 
median  segment.  In  the  case  of  the  female  it  differs  from  apinolas  in 
having  the  apical  tergite  maculated  and  in  the  greater  development 
of  the  pubescence.  In  some  specimens  of  this  species,  however,  the 
maculation  of  the  apical  tergite  is  obscm*ed  or  even  lacking.  From 
prinuuiestate  the  female  of  this  species  is  distinguished  by  the  absence 
of  conspicuous  maculations  on  the  thorax  and  median  segment. 

Habitat. — California,  Oregon,  Washington,  Vancouver,  and  New 
Mexico. 

Number  of  specimens  examined. — ^Males,  21;  females,  18. 

Type.— Ce^t.  No.  19780,  U.S.N.M. 

BEBfBn  PEIMAARSTATB  JohoMB  uid  VMkW9K. 

FigB.  166, 167,  168, 197. 

Bemhex  piinuuustate  Johnson  and  Rohwbr,  Ent.  News,  vol.  19,  1908,  p.  378, 

female. 
Bembex  pnmaaestaU  Rohwbs,  Ptoc.  U.  S.  Nat.  Mus.,  vol.  41, 1912,  p.  466,  fig.  3, 

male. 

Male. — Black:  Labrum,  mandibles  except  tips,  clypeus,  scape 
and  first  two  flagellar  segments  below,  space  between  antennae,  some- 
times spot  below  anterior  ocellus,  broad  anterior  orbits  shortened 
above,  posterior  orbits,  usually  posterior  border  of  pronotimi  but  not 
always,  tubercles,  sides  of  prothorax  variable  in  extent,  spot  on  tegulae, 
spot  each  on  sides  of  median  segment,  metapleurae,  and  mesopleurae, 
on  all  three  variable  in  extent  or  even  lacldng,  broad  fasciae  on  ter- 
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gites  1-6,  first  interrupted  more  or  less  widely  and  usually  narrowed 
somewhat  toward  the  midline,  remaining  fasciae  continuous  thox^h 
somewhat  constricted  at  the  dorsal  midline,  their  borders  sinuate 
especially  the  anterior,  apex  of  seventh  tergite,  posterior  lateral  spots 
on  stemites  2-6,  femora  more  or  less  distally  and  below,  tibiae  except 
below  on  first  pair,  and  tarsi,  greenish  yellow.  The  yellow  on  the  I^s 
lacks  the  greenish  tinge. 

The  pubescence  on  the  head,  thorax,  base  of  abdomen,  and  the 
basal  joints  of  the  legs  is  white  and  unusually  well  developed.  S^- 
ments  7  and  8  of  the  flagellimi  are  distinctly  spinose  on  the  posterior 
surface  and  on  many  specimens  also  6  and  9,  but  less  evidently  so. 
The  intermediate  femora  are  dentate  below.  The  second  stemite 
bears  a  median,  longitudinal  process  and  the  sixth  a  smaller,  narrow, 
pointed  process. 

Female. — ^Black:  Qypeus,  labrum,  mandibles  except  tips,  scape 
below,  spot  between  antennae,  frequently  united  with  spot  below 
anterior  oceUus,  anterior  orbits,  posterior  orbits,  posterior  border  of 
prothorax  almost  wholly,  tegulae,  narrow  lateral  lines  on  scutum, 
lateral  spots  on  scutellimi  usually  connected  by  a  more  or  less  evident 
line  at  posterior  border  of  scutellum,  fascia  on  metanotum,  sometimes 
suppressed,  spot  on  sides  of  median  segment,  spot  on  metapleurae, 
small  posterior  and  larger  anterior  spot  on  mesopleurae,  broad  fasciae 
on  tergites  1-6,  first  narrowly  interrupted  medially,  remainder  con- 
tinuous, each  biemarginate  on  anterior  dorsal  border,  deep  and  evi- 
dent on  second  and  third,  more  wide  and  shallow  on  fourth  and  fifth, 
all  with  an  acute  emargination  at  the  middle  on  posterior  border, 
lateral  spots  on  stemites  2-4,  frequently  connected  by  very  narrow 
apical  lines,  femora  distally  more  or  less,  tibiae  except  line  below,  and 
tarsi,  greenish  white  or  yettow.  The  markings  on  the  thorax,  median 
segment,  and  legs  are  yellow,  elsewhere  greenish  white. 

Length. — 13-17  mm. 

The  pubescence  is  white  and  conspicuous  but  not  so  well  developed 
as  on  the  male.  The  flagellum  is  Ught  on  the  lower  surface,  testa- 
ceous on  the  male,  yellowish  on  the  female.  On  most  specimens  the 
sixth  tergite  of  the  female  is  black;  on  some  it  is  maculated  and  on 
some  of  these  the  dorsum  of  the  median  segment  is  also  maculated. 
It  is  diffictdt  to  distinguish  the  less  extensively  maculated  females  of 
this  species  from  the  most  extensively  marked  forms  of  spinolas,  and 
likewise  in  many  cases  it  is  hard  to  separate  the  males  from  the  males 
of  simUans. 

Habitat — Colorado,  Idaho,  Washington,  Vancouver,  CaUfomia, 
New  Mexico,  and  Texas. 

Number  of  specimens  examined. — ^Males,  39;  females,  28. 
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BEMBU  WMlTiANB  Fta. 

figB.  5,  169, 170, 198. 

Bembex  timtUms  Fox,  Ploc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  358,  female,  male. 

Male. — ^Black:  Labnun,  mandiblee  except  apices,  clypeus,  scape, 
and  first  flagellar  segment  below,  lower  part  of  frons,  spot  in  front  on 
anterior  ocellus,  sometimes  wanting,  broad  anterior  orbits,  posterior 
orbits  broader  below,  posterior  border  of  pronotum,  sides  of  prothorax 
except  variable  spot  in  front  of  tubercles,  tegulae,  lateral  lines  on 
scutum,  lateral  spots  on  scutellum,  fascia  on  metanotum  sometimes 
absent,  sides  of  median  segment,  large  spot  on  metapleurae,  large 
irregular  anterior  and  smaller  posterior  spot  on  mesopleurae,  broad 
fasciae  on  tergites  1-6,  first  abruptly  narrowed  and  usually  interrupted 
medially,  remaining  fasciae  continuous  and  strongly  sinuate  on  an- 
terior border,  the  medial  pair  of  sinuations  on  second  and  third  most 
conspicuous,  lateral  spots  on  stemites  2-6,  sometimes  connected  by 
apical  lines,  spot  on  coxae  below,  trochanters  apically  more  or  less, 
femora  except  basaUy  and  stripe  on  posterior  surface  of  anterior  pair, 
tibiae,  and  tarsi,  yellow. 

S^nents  7-9  of  the  flagellum  are  spinose  on  their  posterior  border 
and  10-11  bear  shallow  excavations  or  pits.  The  apical  segment  is 
but  slightly  curved,  rounded  apically  and  of  xmiform  width.  The 
middle  femora  are  dentate  below,  llie  second  stemite  may  or  may 
not  bear  a  small  median  process  and  the  sixth  a  small  short  pointed 
one.    The  seventh  is  carinate  medially. 

Female. — The  color  and  macidations  of  the  female  are  quite  similar 
to  those  of  the  male,  though  the  black  on  the  l^s  is  more  extensive. 
On  some  specimens  the  tibiae  are  striped  with  black  below. 
Length. — 11-16  mm. 

We  find  some  variation  in  both  sexes.  One  male  has  all  the  fasciae 
on  tei^tes  continuous;  two  females  have  each  a  pur  of  discal  marks 
on  scutum,  the  lateral  spots  on  the  scutellum  united  and  a  well 
developed  curved  fascia  on  the  dorsum  of  the  median  segment.  The 
ultimate  segment  is  usually  black,  but  in  the  case  of  two  females  the 
ultimate  tergite  is  broadly  marked  with  yellow  and  others  show  a 
gradation  from  the  black  on  the  one  extreme  to  the  yellow  on  the 
other.  The  eyes  are  widely  separated  and  in  both  sexes  are  dis- 
tinctly divergent  at  the  vertex.  The  flagellum  is  yellowish  or  fidvous 
below.  The  head,  thorax,  and  abdomen  are  covered  with  short, 
white,  moderately  dense  pubescence,  shorter  on  the  abdomen  than 
elsewhere  and  better  developed  on  the  male  than  on  the  female.  The 
wings  are  hyaline,  veins  fulvous.  According  to  Fox  the  scutum  of 
the  male  is  without  pubescence;  all  the  males  before  me  have  the 
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scutum  distinctly  pubescent  although  the  hairs  here  are  somewhat 
shorter  than  elsewhere  on  the  thorax. 

Habitat. — ^New  Mexico^  Arizona,  and  Florida. 

Nimiber  of  specimens  examined — ^Males,  7;  femaleB,  15. 


:  PBUINOSA  F«z. 

Figs.  171,  172,  199. 
Bemhex  pruinosa  Fox,  Proc.  Acad.  Nat.  Sd.  Phila.,  1S95,  p.  361,  female,  male. 

Male. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  scape 
below,  space  between  antennae,  anterior  orbits,  narrow  posterior 
orbits,  narrow  line  on  posterior  border  of  pronotum,  rarely  wanting, 
spot  on  tegulae,  small  lateral  spot  on  scutum  above  base  of  wings, 
sometimes  lateral  spots  on  scutelliun,  fascia  on  metanotimi  some- 
times absent,  occasionally  one  or  two  small  spots  on  side  of  median 
segment,  fasciae  on  tergites  1-6,  all  of  which  may  be  broad  and  con- 
tinuous or  all  may  be  somewhat  narrowed  and  interrupted  medially, 
in  either  case  the  anterior  border  being  more  or  less  sinuate  on  either 
side  the  midline,  apex  of  ultimate  tei^te,  posterior  lateral  spots  on 
stemites  2-6  usually,  though  not  always,  connected  by  narrow  apical 
lines,  femora  except  broad  stripe  above  and  basally  below,  tibiae 
except  stripe  below,  and  tarsi,  white  or  yellowish  white. 

Segment  7  of  the  fiagelliun  seen  from  above  shows  a  rather  con- 
spicuous though  blimt  spine  on  its  posterior  border  and  segments 
9-11  bear  pits  or  excavations.  The  second  stemite  is  smooth;  the 
sixth  bears  a  pair  of  low  inconspicuous  carinae  that  diverge  basally; 
the  seventh  ends  in  a  prominent  spine  that  is  broadly  grooved  ven- 
trally  and  bifid  apically.    The  middle  femora  are  smooth. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  clypeus  except 
black  spot  basally,  rarely  lacking,  scape  below,  space  between  inser- 
tions of  antennae,  anterior  orbits,  posterior  orbits,  narrow  posterior 
border  of  pronotum,  small  spot  on  tegulae,  small  lateral  spots  on 
scutum  above  base  of  wings,  curved  fascia,  sometimes  broken  into 
spots,  on  scutelliun,  fascia  on  metanotum,  curved  fascia  on  dorsum 
of  median  segment  sometimes  interrupted  medially,  lower  part  of 
lateral  angles  of  median  segment  sometimes  reduced  to  narrow  pos^ 
terior  lateral  spots,  occasionally  small  spot  on  mesopleurae,  broad 
continous  fasciae  on  tergites  1-5,  the  first  narrowed  medially,  the 
remainder  bisinuate  on  anterior  border,  lateral  spots  on  stemites  2-5, 
which  may  or  may  not  be  connected  by  apical  lines,  tibiae  except 
below  and  spot  on  posterior  border  of  anterior  pair,  and  tarsi,  white  or 
yellowish  white. 

Length. — 16-19  rom. 

In  both  sexes  the  flagellum  is  yellowish  or  tawny  below  and  the 
apical  segment  is  reddish.    The  head,  thorax,  median  segment,  and 
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base  of  abdomen  are  covered  with  dense,  moderatdy  short  pubescence 
shortest  on  the  scutum,  where  it  is  of  a  brownish  color.  'Die  remain- 
ing segments  of  the  abdomen  are  covered  dorsally  with  close,  fine 
pubescence,  longest  on  the  more  apical  segments  and  more  evident 
on  the  male  than  on  the  female.  The  wings  are  hyaline,  veios  dark 
brown.  The  eyes  are  parallel  or  slightly  divergent  beneath.  In 
some  males  the  carinae  on  the  sixth  stemite  are  reduced  or  lacking. 
The  variation  in  the  macidations  is  not  great  in  either  sex,  but  in 
both  a  part  or  all  of  the  tergal  fasciae  may  be  narrowed  and  inter- 
rupted medially.  The  species  is  well  marked  and  not  likely  to  be 
confused  with  any  other  species  herein  described. 

Habitat. — ^New  York,  Ohio,  New  Jersey,  Florida,  Texas,  Kansas, 
Iowa,  New  Mexico,  California,  Or^on,  and  Canada. 

Number  of  specimens  examined — ^Males,  13;  females,  17. 

BRMBIX  BEUTENBiULLEBI  Foi. 

Figs.  173,  174,  200. 

Benibex  beutenmulUri  Fox,  Joum.  N.  Y.  Ent.  Soc.,  vol.  9, 1901,  p.  83,  nude. 
Bembex  obsoleta  Howard,  Insect  Book,  1904,  pi.  4,  fig.  36. 
Bembyx  obsoleta  Rohwbb,  Proc.  U.  S.  Nat.  Mub.,  vol.  41, 1912,  p.  467,  figs.  6,  7, 8, 
male. 

Male. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  spot 
between  antennae,  small  spot  in  front  of  anterior  ocellus,  scape 
below,  anterior  orbits,  posterior  orbits  wanting  or  reduced  to  small 
spots  near  the  lower  border  of  eye,  sometimes  one  or  more  small  spots 
on  sides  of  prothorax,  spot  on  tegulae,  small  lateral  spots  above  base 
of  wings  on  scutum,  lateral  spots  on  tergites  1-5,  lateral  spots  on 
stemites  2-5  and  sometimes  6,  which  may  be  connected  by  very  fine 
apical  lines,  femora  distally  more  or  less,  tibiae  except  more  or  less 
above,  and  tarsi,  yellow. 

Segments  3-6  of  the  flagellum  are  indistinctly  carinate  on  the 
posterior  surface;  seen  from  above  7  appears  slightly  bispinose,  due 
to  the  presence  of  a  small  pit  on  the  posterior  surface;  segments  9-11 
bear  larger  pits.  The  eyes  are  shghtly  divergent  at  the  clypeus. 
The  middle  femora  are  smooth.  The  second  stemite  bears  a  median 
longitudinal  carina  never  very  strongly  developed;  the  sixth  beaps  a 
pair  of  small  closely  approximated  median  processes  near  its  apical 
border,  and  the  seventh  ends  in  a  median  spine  grooved  on  its  ventral 
surface. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  spot 
between  antennae,  small  spot  in  front  of  anterior  ocellus,  scape 
below,  anterior  orbits,  posterior  orbits  interrupted  above,  pair  of  small 
lateral  spots  on  posterior  border  of  pronotum,  pair  of  larger  spots 
on  sides  of  prothorax,  the  more  posterior  including  part  of  the 
tubercles,  spot  on  tegulae,  small  spots  on  scutum  above  base  of 
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wings,  small  spots  on  sides  of  median  segment,  lateral  spots  on  ter- 
gites  2-5,  lateral  spots  on  stemites  2-5  connected  by  faint  apical 
lines,  femora  distally  more  or  less,  tibiae  below  more  or  lees,  and 
tarsi,  yellow.  The  eyes  are  distinctly  divergent  toward  the  clyi>eii8, 
more  so  than  in  the  male.  The  ultimate  segment  of  the  tarsi  are 
relatively  long  and  are  slender  at  the  base,  particularly  those  of  the 
anterior  pair. 

LengOi. — 17-19  mm. 

The  resemblance  of  the  male  and  female  is  quite  dose,  and  in  both 
the  head,  thorax,  median  segment  and  base  of  abdomen  are  covered 
with  relatively  short,  white  pubescence.  The  punctation  of  the  dor- 
sum of  the  thorax  is  fine,  close,  and  regular.  The  vertex  is  depressed 
between  the  eyes,  its  middle  being  noticeably  lower  than  the  level 
of  the  top  of  the  eyes.  The  wings  are  hyaline,  veins  brown.  Hie 
flagelltmi  is  tawny  or  fulvous  below,  lighter  in  the  female  than  in  the 
male.  This  species  in  general  appearances  resembles  very  much 
hinei,  from  which  it  can  be  distinguished  in  the  male  by  the  presence 
in  this  species  of  the  ventral  processes  on  the  second  and  sixth  ster- 
nites  and  the  form  of  the  genital  stipes,  and  in  the  female  by  the 
divergent  eyes  and  the  character  of  the  idtimate  s^ment  of  the 
anterior  tarsi. 

1)ie  type  and  three  paratypes  (in  the  New  York  Museum  of  Natural 
History)  are  much  darker  than  the  specimens  on  which  this  descrip- 
tion is  based.  In  three  of  the  specimens  the  dypeus  is  marked  with 
black  basally,  none  show  yellow  on  the  scutum,  in  all  the  yellow 
marks  on  the  abdomen  are  reduced  or  wanting  and  the  yellow  on  the 
l^s  is  less  extensive.  In  structural  characters  there  are  no  differ- 
ences. 

Habitat. — California. 

Number  of  specimens  examined — ^Males,  13;  females,  1. 

BEMBIX  OCCIDENTAUS  PoK. 

FigB.  175,  176,  201. 

Bembex  oeeidentalii  Fox,  Fh>c.  Gal.  Acad.  Sd.,  (2)  vol.  4,  1893,  p.  10,  female, 

nude. 
Bembex  ocdderUdlis  Handlirsoh,  Sitz.  Acad.  WiaBensch.  Wien,  Math.-Nat.  01., 

vol.  102, 1893,  p.  868,  pi.  3,  fig.  13;  pi.  7,  fig.  38. 
Bembex  occidentdlU  Fox,  Fh>c.  Acad.  Nat.  Sd.  Fhila.,  1895,  p.  362. 

Male. — ^Black:  Labrum,  mandibles  except  apices,  clipeus,  scape 
below,  median  line  on  frons  extending  from  between  antennae  to 
anterior  ocellus,  broad  anterior  orbits,  prothorax  almost  entirely, 
lateral  lines  on  scutum  sometimes  shortened,  pair  of  longitudiaal 
discal  lines  on  scutum,  which  lines  may  be  developed  into  a  broken 
U-shaped  mark,  fascia  on  scutellum,  fascia  on  metanotum,  curved 
fascia  on  dorsum  of  median  segment  sometimes  interrupted  medially. 
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lateral  angles  of  median  segment  and  sides  of  same  emarginate  above, 
metaplenrae,  greater  part  of  mesoplearae,  broad  fasciae  on  teigites 
1-6,  first  with  a  more  or  less  extensive  medial  anterior  emargination 
or  inclosing  a  closely  placed  medial  anterior  pair  of  black  spots,  second 
inclosing  a  pair  of  dorsal  oval  black  spots  diat  appear  in  the  form  of 
emaiginations  on  some  specimens,  third  to  sixth  biemarginate  on 
anterior  dorsal  margin  less  evident  on  the  more  posterior  ones,  apex 
of  seventh,  second  stemite  except  median  black  line  and  rarely  small 
anterior  lateral  spots,  third  except  triangular  median  anterior  black 
spot,  fourth  except  wide  but  shallow  anterior  emargination,  narrow 
biemarginate  fascia  on  filth,  broader  fascia  on  sixth  usuaUy  with  a 
small  triangular  median  emargination,  legs  entirely  except  variable 
black  spots  on  coxae  and  trochanters,  yellow. 

Segments  6-8  of  the  flageUum  are  very  slightly  spinose  on  the  pos- 
terior border.  The  middle  femora  are  smooth  and  the  middle  tibiae 
normal.  The  second  stemite  bears  a  more  or  less  prominent  median 
longitudinal  carina,  and  the  sixth  a  pair  of  small  closely  approxi- 
mated processes  that  diverge  slightly  toward  the  base  of  the  s^ment. 
When  viewed  from  the  side  these  processes  appear  as  one.  The 
seventh  ends  in  a  spine  that  in  some  cases  is  slightly  bifid  at  the 
apex.  The  genital  stipes,  althou^  maintaining  the  general  design, 
varies  somewhat  in  development. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  an- 
terior orbits,  median  vertical  line  on  frons,  scape  below,  posterior 
orbits  sometimes  prolonged  above  on  occiput,  prothorax  except 
median  anterior  dorsal  spot,  tegulae,  lateral  lines  on  scutum,  pair  of 
hmgitudinal  discal  lines  on  scutum,  sometimes  wanting  and  sometimes 
developed  into  more  or  less  perfect  Unshaped  mark,  fascia  on  scutel- 
hun,  fascia  on  metanotum,  lateral  angles  of  median  segment  and  sides 
of  same  emarginate  above,  metapleurae,  mesopleurae  almost  entirely, 
broad  fascia  on  tei^tes  1-6,  first  with  a  broad  shallow  medial  anterior 
emargination  or  inclosing  two  small  black  spots,  second  inclosing  a 
pair  of  transverse  oval  black  spots,  third  frequently  similar  to  the 
second  or  biemarginate  on  anterior  margin,  fourth  and  fifth  bi- 
emarginate on  anterior  border,  apex  of  sixth,  second  stefnite  except 
medial  black  spot,  third  except  medial  anterior  black  spot,  fasciae  on 
fourth  and  fifth  rather  narrow  and  usuaUy  biemarginate  on  anterior 
border,  apex  of  sixth,  legs  except  a  variable  amount  of  black  on  coxae 
and  trochanters,  yellow. 
Length. — 16-20  mm. 

This  species  is  conspicuous  for  its  extensive  bri^t  yeUow  markings. 
In  both  male  and  female  the  eyes  are  distinctly  divergent  at  the  cly- 
peus and  in  nearly  all  specimens  are  golden  yellow  in  the  dried  speci- 
mens. The  flagdlum  is  comparatively  slender  and  is  yellow  below, 
more  so  in  the  female  than  in  the  male.    The  second  segment  in  both 
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male  and  female  exceeds  the  combined  length  of  the  third  and  f oiirih. 
The  mandibles  on  both  male  and  female  are  remarkably  straight, 
scarcely  curved  at  the  tip^  more  slender  than  usual  and  almost  devoid 
of  teeth  on  the  inner  border.  The  reduction  of  the  teeth  on  the  female 
is  very  unusual;  only  one  is  present  and  that  is  vestigial.  Hie 
pubescence  on  the  head  and  base  of  clypeus  is  long  and  rather  dense; 
elsewhere  on  the  body  it  is  sparse  and  quite  short.  The  wings  are 
hyaline  and  veins  brown.  The  markings  on  the  dorsum  of  the  thorax 
and  median  segment  in  both  sexes  are  variable;  at  one  extreme  we 
find  only  short  lateral  lines  on  scutum,  small  lateral  spots  on  scutel- 
lum  and  the  lateral  angles  marked  with  yellow;  at  the  other,  broad 
lateral  lines  and  U-shaped  mark  on  scutum  and  broad  fasciae  on 
scutellum,  metanotum  and  median  segment. 

HaUtat. — ^Lower  California,  California,  New  Mexico,  and  Arizona. 

Number  of  specimens  examined — ^Males,  7;  females,  14. 

BEBiBIX  TROGLODYTES  HaodUnck. 

Figs.  177, 178,  202. 

Bemhex  troglodyUi  Handlibsch,  Sitz.  Akad.  Wissensch.  Wien,  Math.-Nat.  CI., 
vol.  102, 1893,  p.  829,  pi.  2,  fig.  29,  male,  female. 

Male. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  lower 
part  of  frons,  scape  except  stripe  above,  spot  in  front  of  anterior 
ocellus,  lateral  rounded  spot  on  either  side  of  this  one,  broad  anterior 
orbits,  posterior  orbits,  prothorax  almost  entirely,  t^ulae,  lateral 
lines  and  pair  of  short  discal  lines  on  scutum,  lateral  spots  more  or 
less  approximated  medially  on  scutellum,  fascia  on  metanotum, 
curved  fascia  on  dorsum  of  median  segment  usually  interrupted 
medially  on  the  posterior  surface  of  the  segment,  lateral  angles  and 
sides  of  the  segment,  metapleurae,  large  irregular  anterior  spot  and 
small  posterior  one  on  mesopleurae,  broad  fasciae  on  tergites  1-6, 
first  narrowly  interrupted  medially,  remainder  continuous,  second 
inclosing  pair  of  rounded  dorsal  spots,  third  with  a  similar  pair  of 
spots  that  are  usually  connected  to  the  anterior  black  margin,  fourth 
with  a  pair  of  anterior  emarginations  instead  of  spots,  fifth  and  sixth 
slightly  sinuate,  apex  of  ultimate  tergite,  apical  border  of  first 
stemite,  broad  apical  fascia  on  second,  sometimes  inclosing  a  pair  of 
black  spots,  lateral  spots  on  3-5  which  may  be  connected  by  broad 
apical  bands,  narrow  ones  or  not  at  all,  sometimes  pair  of  small 
lateral  spots  on  6,  spot  on  coxae,  trochanters  more  or  less,  femora 
except  more  or  less  basally  and  stripe  below  on  anterior  pair,  tibiae 
except  sometunes  small  spot  below  on  anterior  pair,  and  tarsi,  leTnon 
yellow. 

The  flagellum  is  neither  spinose  nor  dentate;  segments  4-II  bear 
specialized  areas  on  their  posterior  surface,  but  these  do  not  assume 
the  form  of  pits  or  excavations.    The  middle  femora  are  smooth 
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below.  The  second  stemite  usually  bears  a  prominent  median 
taberde,  but  this  may  appear  as  a  small  median  carina  or  be  almost 
entirely  lacking;  the  sixth  bears  a  prominent  median  process,  flat- 
tened, broad  at  base,  pointed  or  slightly  truncate  at  apex  and  directed 
obliquely  backward.  In  one  specdmen  this  process  is  decidedly 
truncate  apically  and  in  another  smaller  one  it  is  almost  entirely 
reduced.  There  is  some  variation  in  the  form  of  the  genital  stipes, 
but  the  figures  given  show  the  type. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  dypeus  except 
pair  of  black  spots  basally,  spot  between  insertions  of  antennae, 
transverse  row  of  three  (or  five)  spots  in  front  of  anterior  ocellus, 
scape  below,  anterior  orbits,  posterior  orbits,  prothorax  except 
anterior  median  dorsal  spot  and  spot  in  front  of  tubercles,  tegulae, 
lateral  lines  and  short  pair  of  discal  lines  on  scutum,  lateral  spots 
(sometimes  united  into  a  fascia)  on  scutellum,  fascia  on  metanotum, 
curved  fascia  on  dorsum  of  median  segment,  lateral  angles  and  sides 
of  median  segment,  metapleurae,  mesopleurae  almost  entirely, 
fasciae  on  tergites  1h5,  first  narrowed  and  also  interrupted  medially, 
remainder  continuous,  second  as  in  the  male  inclosing  a  pair  of 
dorsal  spots,  third  having  a  similar  pair  connected  with  the  anterior 
black  border  and  having  on  posterior  border  a  deep  median  notch 
and  lateral  sinuations,  fourth  and  fifth  each  with  pair  of  shallow 
anterior  emarginations  and  median  posterior  triangular  emargina- 
tion,  apex  of  ultimate  tergite,  lateral  spots  on  stemites  2-5,  all  or 
part  of  which  may  be  connected  by  narrow  apical  lines,  spot  on 
anterior  and  middle  coxae  below,  femora  except  stripe  above  and 
more  or  less  basally  below,  tibiae  except  stripe  on  anterior  pair  below, 
and  tarsi,  lemon  yellow  with  a  tinge  of  greenish  in  places. 

Length. — 14-16  mm. 

The  five  females  before  vie  vary  somewhat  in  regard  to  color. 
Two  have  the  clypeus  and  the  frons,  except  the  spot  between  the 
antennae  and  those  in  front  of  the  anterior  ocellus,  entirely  black, 
and  four  of  the  five  have  a  median  posterior  discal  mark  on  the 
scutum.  In  the  male  there  is  less  variation  in  color,  only  one  of  the 
entire  number  being  without  discal  marks  on  the  scutum. 

The  wings  in  both  sexes  are  hyaline  and  the  pubescence  and 
punctation  are  of  the  normal  character. 

HaMlat. — Mexico,  Arizona,  New  Mexico,  and  Texas. 

Number  of  specimens  examined — ^Males,  11;  females,  6. 

BEMBU  MELANASPIS,  new  ■periBi. 

Figs.  179, 180,  203. 

Male. — Black:  Labrum,  mandibles  except  apices,  clypeus,  scape 
below,  frons  below,  small  spot  in  front  of  anterior  ocellus  and  a  smaU 
round  spot  on  either  side  of  this  one,  broad  anterior  orbits  narrowed 
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above  and  also  deflected  inward  from  the  margin  of  the  eye,  posterior 
orbits,  posterior  border  of  pronotmn,  sides  of  prothorax  and  tubercles 
except  irregular  elongated  spot  in  front  of  the  latter,  spot  on  t^ulae, 
small  lateral  spot  on  scutum  above  base  of  wings,  triangular  lateral 
spots  on  scuteUum,  curved  fascia  on  metanotum,  lateral  angles,  con- 
tinued in  form  of  spot  on  sides  of  median  segment,  small  spot  at 
spiracles  on  same,  spot  on  metapleurae,  spot  on  mesopleurae  elon- 
gated vertically,  broad  fasciae  on  tergites  1-5,  the  first  sli^tly 
attenuated  and  narrowly  interrupted  medially,  remainder  continu- 
ous, biemarginate  anteriorly  and  triangularly  notched  at  the  middle 
on  posterior  border,  pair  of  spots  on  sixth  and  seventh  teigites, 
broad  fascia  on  second  stemite,  fascia  on  third  broadly  and  deeply 
biemarginate  on  anterior  border,  fascia  on  fourth  similar  to  that  on 
third  but  with  anterior  emarginations  much  enlarged,  lateral  spots 
on  fifth  and  sixth,  spot  on  coxae  below,  femora  except  short  basal 
markings,  tibiae,  and  tarsi,  yeUow.  Marks  on  scutellum  and  meta- 
notum are  nearly  white. 

The  flagellum  is  simple,  neither  dentate  nor  spinose,  but  segments 
5-11  on  the  posterior  surface  bear  shallow  pits.  The  ultimate  seg- 
ment is  very  slightly  curved  and  roxmded  at  the  apex.  The  middle 
femora  are  smooth  and  the  posterior  pair  is  provided  with  long  white 
pubescence  below.  The  second  stemite  bears  a  pr(»ninent  hooked 
process  and  the  seventh  a  prominent  median  process,  triangular  in 
form,  obliquely  directed  backward,  broad  at  base,  flat  on  the  ventral 
surface,  and  blxmtly  pointed  at  the  apex. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  narrow  apcal 
border  and  lateral  apical  angles  of  dypeus,  spot  between  antennae, 
spot  in  front  of  anterior  ocellus  and  a  small  rounded  spot  on  either 
side  of  this  one,  anterior  orbits  deflected  inward  from  the  margin 
of  the  eye  above,  posterior  orbits,  prothorax  almost  entirely,  lateral 
lines  on  scutum,  pair  of  anterior  longitudinal  and  a  posterior  trans- 
verse discal  mark  on  scutum,  fascia  on  scuteUmn,  broad  laterally,  nar- 
row medially,  fascia  on  metanotum,  broad  curved  fascia  on  dorsum 
of  median  segment  extended  downward  medially  on  its  posterior 
surface,  sides  of  mesothorax  and  metathorax  and  median  segm^it 
almost  entirely,  broad  continuous  fasciae  on  tergites  1-5,  first  emar- 
ginate  on  posterior  and  anterior  middle,  second  and  third  each  inclos- 
ing a  pair  of  elliptical  dorsal  black  spots,  fourth  and  fifth  each  with  a 
pair  of  anterior  emarginations  corresponding  to  the  black  spots  of 
the  preceding  s^ments,  ultimate  tei^te  with  a  pair  of  apical  spots, 
lateral  spots  on  stemites  1-5  connected  by  apical  lines,  the  one  on 
second  stemite  broad  and  inclosmg  black  spots,  spot  on  coxae,  femora 
except  basally  and  stripe  on  anterior  pair  above,  tibiae,  and  tarsi, 
ydlUm. 
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The  pubescence  is  relatively  short,  white,  and  moderately  dense, 
more  in  evidence  on  the  male  than  on  the  female.  The  flageUmn  is 
Uack  with  a  shade  of  reddish  below  on  the  more  apical  segments.  On 
the  female  the  scape  is  black.  The  frons  just  above  the  insertion  of 
the  antennae  is  about  equal  to  the  width  of  the  eye  at  the  same  le veL 
The  eyes  diverge  at  the  vertex  and  also  a  trifle  at  the  dypeus.  The 
wings  of  the  male  are  slightly  but  distinctly  infumated  medially; 
those  of  the  female  are  heavily  infumated,  resembling  those  of 
f¥ub%RpefMiM  CSreeson  in  this  respect. 

Length. — 19-22  mm. 

One  of  the  males  has  only  a  vestige  of  the  process  on  the  seccmd 
stemite.  Hie  sixth  tergite  of  one  male  has  a  complete  fascia;  on  the 
type  it  has  only  a  pair  of  yellow  spots  and  on  a  third  it  is  entirely 
devoid  of  yellow.  On  one  female  the  dypeus,  antennae,  and  frons, 
except  the  spot  between  the  antennae  and  the  three  small  spots  in 
front  of  the  anterior  ocellus,  are  entirely  black.  A  single  female 
from  Arizona  has  been  placed  in  this  species.  It  has  the  narrow 
frons  and  infumated  wings,  but  the  black  on  the  dypeus  has  been 
reduced  to  two  small  basal  spots  and  the  scape  is  broadly  yellow  bdow. 

This  species  stands  dose  to  n/ubUipenma  Cresson  from  which  it  can 
readily  be  distinguished  in  the  male  by  the  nonspinose  antennae  and 
the  simple  middle  femora.  The  female  differs  from  Gresson's  species 
by  the  presence  of  the  black  on  the  dypeus  and  by  the  much  narrower 
irons,  which  in  mibiUpenma  is  much  wider  than  the  eye  at  the  point 
just  above  the  insertion  of  the  antennae.  Described  from  three 
males  and  four  females. 

Habitat. — California,  Arizona. 

TypCy  dlkiype,  and  paratypea. — Cat.  No.  19808,  U.SJJ".M. 


;  TEZANA 

Figs.  181,  182,  204. 

Bembex  iexana  Gss88on«  Tiuis.  Amer.  Ent.  Soc.,  vol.  4, 1872,  p.  219,  female. 
Bemhex  texana  Handubsch,  Site.  Akad.  Wiaseiiach.  Wien,  Matli.-Nat.  01., 
Tol.  102,  1893,  p.  830,  pi.  2,  fig.  30;  pi.  7,  fig.  21,  female,  male. 

Male. — ^Black:  Labrom,  mandibles  except  apices,  dypeus,  scape 
below,  space  between  insertions  of  antennae,  small  rounded  spot  on 
either  side  anterior  ocellus,  anterior  orbits,  posterior  orbits,  hue  on 
posterior  border  of  {nronotum  and  propleiu*ae  induding  tubercles, 
spot  on  sides  of  prothorax,  spot  on  tegulae,  short  line  above  base  of 
wings  on  scutum,  small  latend  spots  on  scutellum,  sometimes  small 
spot  on  lateral  angles  of  median  segment,  usually  a  small  spot  on 
metapleurae  above  base  of  middle  legs,  narrow  rectangular  spot  on 
mesopleurae,  fasdae  on  tergites  1-6,  first  broad  and  interrupted 
medially,  second  continuous,  indosing  a  pair  of  black  spots  dorsally 
and  constricted  medially,  third,  fourth,  and  fifth  interrupted  medially 
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and  emarginate  anteriorly  on  either  side  the  midline,  sixth  continu- 
ousy  small  lateral  spots  on  ultimate  tergite,  posterior  lateral  spots  on 
stemites  1-6  the  more  anterior  ones  usually  connected  by  narrow 
apical  lines,  spot  on  anterior  and  middle  coxae  below,  femora  except 
broad  stripe  above  and  basally  below,  tibiae  except  stripe  bdlow^  on 
anterior  and  middle  pairs  and  on  posterior  border  of  anterior  pair, 
and  tarsi,  whUe,  more  or  less  strongly  tinged  with  yellow  on  head 
and  l^s. 

Segments  4-11  of  the  flagellum  bear  specialized  areas  on  their 
posterior  surface,  which,  on  the  more  apical  ones,  take  the  form  of 
shallow  pits.  The  apical  segment  is  not  curved,  is  a  trifle  longer  than 
the  preceding  segment,  and  is  about  equal  to  it  in  width.  The 
middle  femora  are  smooth.  The  second  stemite  usually  bears  a  more 
or  less  well  developed  median  carina,  but  sometimes  this  is  entirely 
lacking.  The  sixth  bears  a  well  developed  process,  broadly  trian- 
gular basaUy  and  sharply  pointed  posteriorly;  the  seventh  bears  an 
evident  median  longitudinal  carina  which  is  bordered  on  either  side 
basally  by  a  shorter  one. 

Female. — ^Black:  Labrum  except  a  medial  stripe  or  basal  spot  in 
some  specimens,  dypeus  except  a  pair  of  basal  spots  that  may  be 
contiguous,  mandibles  except  apices,  scape  below,  space  between 
insertions  of  antennae,  small  rounded  spot  on  either  side  anterior 
ocellus,  sometimes  spot  beneath  it,  anterior  orbits,  posterior  orbits, 
posterior  border  of  pronotum  continued  on  the  sides  of  prothorax  and 
including  tubercles,  also  spot  on  sides  of  prothorax,  spot  on  tegulae, 
usually  small  spot  above  base  of  wings  on  scutum,  small  lateral  spots 
on  scutellum,  spot  on  sides  of  median  segment  near  lateral  angles 
and  another  on  metapleurae  not  always  present,  narrow  rectangular 
spot  on  mesopleurae,  fasciae  on  tergites  1-5,  first  broad  and  inter- 
rupted and  somewhat  narrowed  medially,  second  continuous  inclos- 
ing a  pair  of  elliptical  black  spots  dorsaUy  and  constricted  medially, 
remaining  fasciae  interrupted  or  continuous,  biemarginate  on  anterior 
border  and  curved  forward  on  posterior  border'  on  either  side  the 
midline,  lateral  spots  on  stemites  1-5  which  may  or  may  not  be  con- 
nected by  apical  lines,  spot  on  anterior  and  middle  coxae  below, 
femora  dktally  more  or  less,  tibiae  except  stripe  below  and  also  stripe 
on  posterior  border  of  anterior  pair,  and  tarsi,  yeUowiah  white  or  pale 
yellow. 

Length. — 15-18  mm. 

In  both  sexes  the  head,  thorax,  and  abdomen  are  covered  with 
rather  short  and  dense  pale  pubescence,  shorter  on  scutum  and 
abdomen  except  the  basal  segment.  The  wings  of  the  female  show 
a  slight  infumation  medially;  those  of  the  male  show  hardly  a  trace  of 
this.  The  females  invariably  have  the  two  black  spots  on  the  base 
of  the  clypeus,  but  these  spots  vary  in  development.    On  some 
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spedmens  there  are  lateral  spots  on  the  xiltimate  tergite  and  in  a 
few  cases  all  the  tergal  fasciae  are  interrupted  medially.  The  black 
spots  in  the  second  tergal  fascia  are  sometimes  tmited  with  the 
anterior  black  border.  In  the  male  these  spots  are  usually  so  con- 
nected and  fasciae  1  and  4  are  almost  invariably  interrupted,  and 
sometimes  3  and  6  also.  The  second  fascia  in  the  male  is  always 
continuous.  This  is  a  well-marked  species,  one  not  likely  to  be 
confused  with  any  other  species  thus  far  discovered  within  the 
territory  covered  by  this  paper. 

Habitat. — Georgia,  Florida,  Louisiana,  Texas,  and  New  Mexico. 

Number  of  specimens  examined — ^Male,  58;  females,  27. 

BBBfBIX  HELIANTHOPOLIS,  wm  ipmIm. 

Figs.  188, 184,  205. 

Female. — ^Black:  Spot  on  mandibles,  lateral  borders  of  labrum 
slightly,  spot  between  insertions  of  antennae,  small  spot  in  front 
of  anterior  ocellus,  small  spot  on  either  side  of  this  one,  posterior 
orbits,  posterior  border  of  pronotum  and  sides  of  prothorax  except 
spot  in  front  of  tubercles,  spot  on  tegulae,  lateral  lines  on  scutum, 
pair  of  short  anterior  discal  lines  and  median  posterior  spot  on 
scutum,  lateral  spots  on  scutellum,  fascia  on  metanotum,  curved 
fascia  on  dorsimi  of  median  segment,  lateral  angles  and  most  of  the 
side  of  median  segment,  large  spot  on  metapleurae,  large  spot  and  a 
second  smaller  one  on  mesopleurae,  relatively  broad  fasciae  on  dorsal 
abdominal  segments  1-5,  first  interrupted  medially,  remainder  con- 
tinuous but  notched  on  midline,  second  inclosing  a  pair  of  black 
spots,  third  similar  to  second,  fourth  and  fifth  each  with  shallow 
anterior  emargination  on  either  side  the  midline,  lateral  spots  on 
stemites  1-5,  spot  on  anterior  coxae  below,  femora  distaUy  more  or 
less,  tibiae  except  stripe  on  ioner  and  posterior  surfaces,  and  tarsi, 
yeUow  or  greenish  yellow.  The  marks  on  the  scutellum  and  meta- 
notum are  white.  The  eyes  are  divergent  at  the  vertex  and  the 
flagellum  is  but  slightly  testaceous  below. 

Male. — ^Black:  Labrum,  mandibles  except  apices,  dypeus  except 
small  transverse  medial  spot  at  base,  scape  below,  space  between 
insertions  of  antennae,  broad  anterior  orbits,  small  spot  in  front 
o!  anterior  ocellus,  small  roimded  spot  on  either  side  of  this  one, 
narrow  posterior  orbits,  posterior  border  of  prothorax  including 
tubercles,  spot  on  sides  of  prothorax,  spot  on  tegulae,  small  spot  on 
base  of  anterior  wing,  spot  on  scutum  above  base  of  wing,  lateral 
spots  on  scutellum,  lateral  angles  of  median  segment,  two  small 
spots  on  sides  of  same,  large  spot  on  metapleurae,  two  spots  on  meso- 
pleurae, the  upper  the  larger,  relatively  broad  fasciae  on  tergites  1-5, 
first  interrupted  medially,  remainder  continuous  but  notched  on 
eSOOS'— Proc.N.M.vol.52— 17 8 
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both  sides  at  the  midline,  second  inclosing  a  pair  of  dorsal  black 
spots,  third  with  a  pair  of  anterior  emarginations  replacing  the 
spots  of  the  second,  fourth  and  fifth  with  a  shallow  emai^ination  on 
either  side  the  midline,  sixth  and  seventh  with  a  medial  spot  apically, 
lateral  spots  on  stemites  1-5  connected  on  one  and  two  by  narrow 
apical  lines,  small  medial  posterior  spot  on  two,  spot  on  anterior  and 
middle  coxae  below,  femora  except  more  or  less  basally,  tibiae, 
and  tarsi,  yellow.    The  spots  on  the  scutum  and  scuteUum  are  whUe. 

The  flagellum  is  testaceous  below  and  is  neither  spinose  nor  den- 
tate. Segments  4-11  bear  small  pits  on  the  posterior  surface  and 
the  ultimate  segment  is  short,  scarcely  exceeding  the  length  of  the 
preceding  s^ment,  curved  and  rounded  at  the  apex.  The  eyes  are 
widely  separated  and  are  slightly  divergent  above.  The  middle 
femora  are  smooth.  The  second  stemite  bears  a  prominent  median 
tubercle  slightly  curved  posteriorly;  the  sixth  bears  a  median,  tri- 
angular, pointed  process  whose  ventral  surface  is  flattened  or  slightly 
concave,  and  the  seventh  bears  a  median  carina  that  is  bordered 
basally  on  either  side  by  a  shorter  one. 

Length. — 4-17  mm. 

The  pubescence  is  pale,  moderately  long  and  dense,  shortest  on  the 
scutum  and  abdomen  and  about  equally  well  developed  on  male  and 
female.  The  wings  are  hyaline  and  veins  brown.  The  yellow 
markings  have  a  greenish  tinge  and  the  black  is  intense,  resembling 
in  this  respect  the  color  of  B.  hdfragei.  The  lateral  angles  of  the 
median  segment  are  somewhat  prominent.  The  dark  color  on  the 
legs  is  irregularly  distributed,  especially  on  the  tarsi. 

There  is  some  variation  in  the  maculations  of  the  female;  those 
on  the  scutum  may  be  reduced  to  short  lateral  lines  above  the  base 
of  the  wings;  the  fascia  on  the  median  s^ment  may  be  interrupted 
medially;  the  marking  of  the  mesopleura  may  be  reduced  to  a  sin^e 
small  spot;  and  the  inclosed  black  spots  on  the  second  and  third  teigal 
fasciae  may  appear  as  deep  anterior  emarginations.  The  female  of 
this  species,  which  stands  close  to  troglodytes  Handlirsch,  has  the 
labrum,  scape  of  flagellum,  and  xdtimate  tergite  black,  whereas 
troglodytes  has  these  parts  yellow  or  maculated  with  ydlow.  On 
the  male  the  scutum,  metanotum,  and  dorsum  of  median  segment 
are  black;  on  troglodytes  the  metanotum  and  dorsum  of  median  seg- 
ment each  bears  a  fascia  and  the  scutum  a  pair  of  discal  marks. 
The  genital  stipites  of  the  two  also  differ. 

Hahiiat. — Kansas,  Texas. 

Number  of  specimens  examined — ^Females,  7;  males,  1. 

Type  (female). — ^Allotype,  and  paratypes  in  the  collection  of  the 
University  of  Kansas. 

Paratype.—Ca,t.  No.  19885,  U.S.N.M. 


Digitized  by 


Google 


Na  2173.         A  REVI8I02f  OF  THE  BBMBICINE  WA8PB— PARKER,  115 

mCMBIT  CONNBXA  F«x. 

■Bemhex  connexus  Fox,  Proc.  Acad.  Nat.  Sd.  Phila.,  1895,  p.  360,  female,  male. 

Female. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  scape, 
and  more  or  less  of  the  flageUmn  below,  lower  part  of  frons,  spot  before 
anterior  ocellus,  broad  anterior  orbits,  posterior  orbits  broad  below, 
sides  of  prothorax  almost  entirely,  frequently  more  or  less  complete 
narrow  line  on  posterior  border  of  pronottmi,  lateral  lines  on  scutum 
usually  abbreviated  and  sometimes  wanting,  sometimes  small  lateral 
spots  on  scutellum,  more  or  less  of  the  side  of  the  median  segment, 
spot  on  metaplemrae,  spot  on  mesoplemrae,  broad  fasciae  on  tergites, 
fiist  interrupted  and  attenuated  toward  mid-dorsal  line,  second  inclos- 
ing pair  of  elliptical  transverse  dorsal  spots  or  bearing  a  pair  of 
anterior  dorsal  emarginations  and  notched  at  midline  on  both  mar- 
gins, third  similar  to  the  second,  fourth,  and  fifth  each  bearing  a 
pair  of  anterior  dorsal  emaiginations  and  interrupted  medially  or 
continuous,  apex  of  ultimate  tergite,  lateral  spots  on  stemites  2-5 
and  sonaetimes  6,  median  posterior  spot  on  stemites  2-5  in  some 
specunens,  on  2-4  in  others,  and  entirely  lacldng  in  still  others, 
apical  lines  connecting  the  ventral  spots  on  some  specimens,  spots 
on  anterior  and  middle  coxae,  greater  part  of  femora,  tibiae,  and 
tarsi,  yellow. 

The  pubescence  is  white,  tolerably  dense,  longest  on  the  head, 
somewhat  shorter  on  the  thorax  and  base  of  abdomen.  The  thorax 
is  closely  and  evenly  punctated;  the  punctations  of  the  ultimate 
tergite  are  coarser  than  that  of  the  thorax  and  the  sides  of  the  segment 
are  provided  with  long  white  pubescence  amid  which  are  found 
several  short  black  spines. 

The  male  is  smaller.  There  y&  a  broad  yeUow  line  on  the  posterior 
border  of  the  pronotum  and  the  sides  of  the  prothorax  are  almost 
wholly  yellow.  There  are  conspicuous  lateral  lines  on  the  scutum, 
lateral  spots  on  the  scuteUtun,  fascia  on  metanotum,  lateral  spots 
on  dorsum  and  spots  on  the  posterior  surface  of  the  median  segment, 
its  lateral  angles  and  sides  broadly,  and  sides  of  mesopleurae  and 
metapleiu*ae  almost  entirely  yellow.  The  fasciae  on  the  tergites  are 
broad  and,  except  the  first,  continuous.  The  second  incloses  a  small 
pair  of  black  spots;  3-5  are  biemarginate  on  anterior  dorsal  margin, 
and  the  seventh  is  maculated  apically.  There  are  lateral  spots  on 
the  stemites  but  none  are  connected  by  apical  lines.  In  other 
respects  the  maculations  are  similar  to  those  of  the  female.  Segments 
6-8  of  the  flageUmn  are  spinose  on  the  posterior  surface.  The  middle 
femora  are  serrate.  The  second  stemite  bears  a  well  developed 
process  and  the  sixth  a  smaller  one. 

Length. — lft-20  mm. 

This  species  is  large  and  robust,  conspicuous  for  its  intense  black 
color  and  bright  greenish  yellow  markings.    Not  a  great  deal  of 
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variation  is  present  in  the  maculations.  On  one  specimen  there  is  a 
pair  of  faint  discal  lines  on  the  scutum  and  on  all  there  is  a  more  or 
less  suppressed  dusky  band  down  the  middle  of  the  labrum.  This  is 
usually  reduced  to  a  dusky  spot  at  the  base  of  the  labrum  but  in  one 
specimen  it  forms  a  black  median  stripe  the  full  length  of  that  organ. 

On  Fox's  type  (female)  of  this  species  the  yellow  on  the  dorsum  of  the 
mesothorax  is  limited  to  small  lateral  spots  on  the  scutum;  the  meta- 
notum  and  dorsum  of  median  segment  are  not  maculated.  The  sides 
of  the  thorax  and  median  segment,  however;  are  broadly  maculated. 
The  color  of  the  fasciae  on  the  tergites  is  whitish  like  that  of  texana. 
None  of  them  inclose  black  spots,  the  first  and  fifth  are  interrupted, 
the  second  and  third  are  not  notched  at  aU  posteriorly,  and  the 
fourth  is  but  slightly  so.  The  emarginations  on  2-4  are  shallow  and 
widely  separated.  The  lateral  spots  on  the  stemites  are  connected 
and  tliere  is  a  median  spot  on  2-5.  The  sixth  stemite  has  a  pair  of 
lateral  spots  and  all  ventral  maculations  are  yellow. 

HaJntat. — ^Utah,  California,  Nevada. 

Number  of  specimens  examined — Males,  1 ;  females,  8. 

BBMBg  LATIFBONS,  new  species. 

Ferrude. — ^Black:  Labrum,  mandibles  except  apices,  clypeus,  scape 
below,  broad  anterior  orbits  deflected  inwardly  at  the  vertex,  lower 
part  of  frons  prolonged  upward  to  unite  with  a  spot  below  anterior 
ocellus,  spot  on  either  side  the  central  one  confluent  with  the  anterior 
orbits,  broad  posterior  orbits  prolonged  upon  the  vertex,  prothorax 
entirely,  tegulae,  lateral  lines  on  scutum  very  broad  anteriorly, 
U-shaped  discal  mark  on  scutum  consisting  of  a  pair  of  longi- 
tudinal marks  broad  anteriorly  but  greatly  narrowed  posteriorly 
where  they  tmite  with  a  broad  transverse  rectangualr  mark,  fascia 
on  scutellum  narrowed  medially,  metanotum,  broad  curved  fascai 
on  dorsum  of  median  segment,  posterior  surface,  lateral  angles  and 
sides  of  same  entirely,  mesopleurae  and  metapleurae  entirely  except 
very  narrow  lines  on  sutures,  median  longitudinal  stripe  on  meso- 
stemum,  very  broad  fasciae  on  tergites  1-6,  first  inclosing  a  pair  of 
closely  approximated  black  spots  (confluent  with  the  black  base) 
and  showing  a  shallow  emargination  on  posterior  middle,  second  and 
third  each  inclosing  a  pair  of  narrow,  widely  separated  elliptica 
black  spots  and  acutely  emarginate  on  posterior  middle,  fourth  and 
fifth  biemarginate  on  anterior  border,  dorsal  surface  of  ultimate 
tergite,  broad  fascia  and  pair  of  anterior  spots  on  second  stemite, 
broad  fascia  inclosing  a  pair  of  small  black  spots  on  third,  fascia 
broadly  emarginate  on  fourth,  lateral  spots  on  fifth,  coxae  and  tro- 
chanters in  part,  femora  except  narrow  stripe  on  posterior  surface  of 
first  pair  and  short  basal  marks  on  anterior  surface  of  second  and  third 
pairs,  tibiae  except  narrow  line  on  posterior  siu*f ace  of  first  pair,  and 
tarsi,  yellow. 
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The  flagellum  is  tawny  below,  growing  lighter  toward  the  apex. 
The  second  flagellar  segment  is  not  quite  equal  in  length  to  the  com- 
bined length  of  the  third  and  fourth.  The  ultimate  segment  is 
slightly  curved,  exceeds  the  length  of  the  segment  inmiediately  pre- 
ceding it,  but  is  not  equal  to  the  combined  length  of  the  two  immedi- 
ately preceding  it.  The  frons  is  wide,  exceeding  the  width  of  the  eye 
at  the  level  of  the  insertion  of  the  antennae,  and  the  inner  borders  of 
the  eyes  are  almost  piurallel.  The  wings  are  long,  reaching  almost 
to  the  tip  of  the  abdomen,  hyaline  and  the  veins  are  brown.  The 
pubescence  is  white;  on  the  head  it  is  tolerably  long  and  dense;  that 
on  the  thorax,  median  s^ment  and  base  of  abdomen  is  shorter  but 
equally  dense ;  elsewhere  on  the  abdomen  it  is  very  short,  rather  dense 
and  semi-erect.    The  punctation  is  of  the  usual  character. 

Length. — 17  mm. 

This  form  runs  in  Handlirsch's  table,  although  not  accurately,  to 
B.  oceiderUalis  Fox;  in  Fox's  table  it  runs  to  B.  Uscripta  Fox.  It 
differs  from  ocdderUdlis  in  the  broad  frons,  the  eyes  being  not  at  all 
divei^ent  at  the  clypeus,  in  the  form  of  the  mandibles  and  in  the  rela- 
tive length  of  the  second  flagellar  segment;  it  differs  from  U-scripta 
in  the  normal  form  of  the  ocelli  and  in  the  character  of  the  develop- 
ment of  the  ultimate  tergite.  Furthermore,  it  differs  from  both  of 
these  species  in  the  character  of  the  maculations  on  the  stemites. 

Described  from  a  single  specimen  collected  by  F.  H.  Snow  at^bu- 
querque,  New  Mexico,  in  the  year  1894. 

Type. — ^Female,  in  the  collection  of  the  University  of  Kansas. 

Genus  MICROBEMBEX  Putton. 

Mierobembex  Patton,  Bull.  U.  S.  Geol.  Surv.,  vol.  6, 1879,  p.  364. 

B.  Bembecet  aberantes  Handlibsch,  Sitz.  Akad.  Wissensch.  Wien,  Math.-Nat. 

a.,  vol.  102, 1893,  p.  878. 
Bembex  Fox  (part),  Ph)c.  Acad.  Nat.  8ci.  Fhila.,  1894,  p.  303. 
Mierobembex  Fox,  Proc.  Acad.  Nat.  Sd.  Fhila.,  1895,  p.  363. 
Mierobembex  Kohl,  Die  GaU.  d.  Spheg.,  1896,  p.  434. 

Type. — Bembex  monodorUa  Say  by  original  designation. 

The  wasps  belonging  to  this  genus  vary  in  length  from  8  to  14  milli- 
meters and  are  relatively  more  slender  than  those  ot  the  genus  Benibix. 
The  head  is  equal  in  width  to  the  thorax.  The  compound  eyes  are 
lai^,  c6nvex,  and  naked.  The  facets  near  the  inner  border  are  very 
slightly  larger  than  those  near  the  outer;  this  is  more  evident  on  the 
male  than  on  the  female.  The  inner  margins  of  the  eyes  are  prac- 
tically parallel  and  the  lower  border  reaches  the  mandible.  The 
oceUar  cicatrices  are  similar  to  those  of  the  genus  Bembix,  but  are 
ahnoet  concealed  by  the  dense  pubescence  on  the  frons  and  vertex. 
The  occiput  is  very  narrow,  the  posterior  surface  of  the  head  concave, 
and  the  temples  almost  wanting.  The  mandibles  are  long,  slender, 
pointed,  and  devoid  of  teeth.    The  maxillae  are  comparatively  leng, 
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but  when  folded  are  concealed  behind  the  labrum.  The  maxillaiy 
palpus  is  composed  of  three  segments,  the  labial  of  one.  The  labrum 
at  the  apex  is  conical  and  troncatei  but  is  flat  at  the  base  where  it 
joins  the  curved  distal  border  of  the  clypeus.  On  some  specunens  the 
labrum  shows  a  slight  median  longitudinal  depression.  The  clypeus 
is  very  strongly  arched,  in  fact  almost  angular,  and  the  distal  part  of 
the  median  prominence  is  devoid  of  pubescence,  smooth,  and  shining. 
The  distal  margin  is  strongly  curved,  almost  semicircular.  The  an- 
tennae, which  are  inserted  on  the  frons,  apparently  on  the  suture 
joining  the  frons  and  clypeus,  are  composed  of  13  segments  in  the 
male  and  of  12  in  the  female.  The  scape  is  heavy  and  exceeds  in 
length  any  segment  of  the  flagellum.  The  first  s^ment  of  the  flagel- 
lum  (pedicel)  is  short,  about  as  long  as  thick,  and  the  second  exceeds 
in  length  any  of  the  following  segments.  Some  of  the  flagellar  s^- 
ments  on  the  male  bear  secondary  sexual  modifications. 

The  thorax  is  quite  similar  to  that  of  Bembix,  but  the  abdomen  is 
more  slender.  Tlie  ultimate  tergite  of  the  female  is  arched  and 
strongly  punctate  except  on  the  midline,  where  there  is  evidence  of 
a  slight  longitudinal  carina.  Laterally  the  tergite  is  beset  with  short 
spines  and  it  terminates  in  a  median  notch,  the  sides  of  wUch  may 
be  prolonged  into  evident  spines.  The  second  stemite  of  the  male 
bears  a  median  process  that  by  its  form  and  development  affords 
specific  characters. 

The  male  genitalia  consist  of  a  basal  piece  (cardo),  paired  stipites, 
paired  sagittae,  and  median  spatha.  The  base  of  the  stipes  is  heavy, 
but  the  distal  part  is  slender  and  hirsute  and  varies  in  form  with  the 
different  species.  The  spatha  is  short  and  heavy  and  distally  is  deft 
below.  Near  the  distal  end  on  either  side  is  a  conspicuous  rounded 
enlargement,  and  the  apex  is  in  the  form  of  a  tube  spUt  below.  The 
sagitta  is  composed  of  two  parts;  the  inferior  one  is  short,  sparingly 
hirsute,  and  more  or  less  concealed;  the  superior  part  is  strongly 
chitinized,  curved,  compressed,  dilated  distally,  and  truncate 
apically. 

The  legs  are  moderately  long  and  slender.  On  the  female  the  first 
four  segments  of  the  anterior  tarsus  are  flattened  and  the  posterior 
distal  angle  is  greatly  prolonged.  These  four  segments  are  provided 
with  long  strong  pines  that  form  the  tarsal  comb  used  in  buhx)wing. 
On  the  male  the  comb  is  present  but  not  so  well  developed.  The 
wings  may  be  inf umated  or  entirely  hyaline.  On  the  anterior  wing 
the  radial  cell  is  pointed  at  either  end  and  the  distal  end  does  not  he 
on  the  costal  border.  The  first  cubital  cell  is  as  long  as  the  second 
and  third  combined.  The  second  cubital  cell  is  narrower  on  the 
radial  vein  than  it  is  on  the  cubitus,  and  it  receives  both  discoidal 
cross  veins.  The  first  cubital  cross  vein  is  straight,  and  the  third, 
whibh  curves  toward  the  distal  extremity  of  the  wing,  forms  with  the 
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radius  in  most  cases  aa  acute  angle,  but  in  some  cases  a  right  angle. 
The  second  submedian  cell  is  about  equal  in  length  to  the  fiist  and 
increases  in  width  from  its  proximal  to  its  distal  extremity. 

On  the  posterior  wing  the  retinaculum,  composed  of  a  row  of  small 
booklets,  arises  at  the  origin  of  the  radial  vein.  The  median  cell  is 
greatly  elongated,  and  from  its  distal  end  two  short  veins  extend 
toward  the  distal  border  of  the  wing.  The  cubitus  arises  distal  to  the 
end  of  the  submedian  cell,  whose  posterior  distal  angle,  formed  by 
the  submedian  and  submedian  cross  veins,  is  obtuse. 

The  ground  color  of  the  body  is  black,  but  in  teneral  specimens  this 
may  appear  brown.  The  color  of  the  maculations  varies  from  pale- 
yellowish  white  to  rich  orange  yellow. 

EST  TO  SP1CIE8. 

Ifclet. 

1.  Process  on  second  stemite  long  and  curved  (fig.  218);  dypeus,  large  spot  on 
'     mesopleura  and  large  discal  spots  on  scutum  yellow avrata. 

1.  Process  on  second  stemite  otherwise  formed;  above  combination  of  maculations 

not  present 2. 

2.  Process  on  second  stemite  hirsute;  genital  stipes  as  in  fig.  224 MmUa, 

2.  Process  on  second  stemite  smooth;  genital  stipes  as  in  fig.  226 monodorUa: 

1.  Pubescence  on  head,  thorax,  and  median  segment  unusually  long  and  dense,  very 
codsdIcuous  on  dorsum  of  median  segment Mnuta. 

1.  Pubescence  not  unusually  long  and  dense 2. 

2.  Clypeus,  scape,  mesopleura,  and  large  discal  spots  on  scutum  yellow awrata, 

2.  Combination  of  maculations  as  given  above  not  present monodonta. 

MJCSLOBEMBKL  MONODONTA  Snj. 

Figs.  6,  219,  22&-230. 

Bembex  monodoTUa  Sat,  Nar.  Exp.  St.  Peters  River,  Append.,  1824,  p.  335. 
Bembex  cUiata  Lbpbletibb,  Hist.  Nat.,  vol.  3, 1845,  p.  279. 
Bembex  monodonta  LBCk>NTB,  Say's  Complete  Writings,  1859,  p.  226,  male. 
Beinbex  argenlifrom  Cbbsson,  Proc.  £nt.  Soc.  Phila.,  vol.  4, 1865,  p.  141. 
Microbembex  monodonta  Patton,  Bull.  U.  S.  Geol.  Surv.,  vol.  5, 1879,  p.  362. 
Monedula  nigrifrons  Pbovancheb,  Add.  Faun.  Can.,  p.  362,  male,  finale. 
Bembex  monodonta  Handlirsch,  Sitz.  Akad.  Wissensch.  Wien,  Math.-Nat.  CI., 

vol.  102,  1893,  p.  882. 
Microbembex  Tnonodonta  Fox,  Pkoc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  363. 
Microbembex  monodonta  (and  varieties)  Johnson  and  Rohwbb,  Ent.  News, 

vol.  19, 1908,  p.  374. 

Male. — ^Black:  Labrum  in  part  or  entirely,  apical  border  of  clypeus 
or  entire  clypeus,  tubercles,  narrow  line  on  posterior  border  of  prono- 
tum,  spot  on  tegulae,  lateral  line  above  base  of  wings  on  scutum 
variable  in  extent,  sometimes  pair  of  discal  marks  on  scutum,  lateral 
rectangular  spots  on  scutellimi  variable  in  size,  fascia  on  metanotum, 
curved  fascia  or  pair  of  oblique  lines  on  dorsum  of  median  segment, 
sometimes   postero-lateral   angles   of   median   segment,   very   fre- 
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quently  spot  on  mesopleurae,  fasciae  on  tegites  1-6,  first  iisually 
roimdly  omarginate  on  anterior  middle,  second,  and  third  (some- 
times fourth)  biemarginate  on  anterior  border,  frequently  lateral 
spots  on  seventh,  small  lateral  spots  on  second  and  third  stemites, 
distal  part  of  femora  variable  in  extent,  tibiae  except  spot  below  on 
first  pair  and  sometimes  on  second,  tarsi  except  ultimate  segments, 
yellow. 

The  color  of  the  maculations  varies  from  bright  orange  to  pale 
greenish  yellow  and  the  variation  in  the  extent  of  their  development 
and  in  their  combination  on  different  individuals  is  such  that  the 
description  given  above  may  not  apply  with  absolute  accuracy  to 
any  single  specimen.  The  clypeus  is  typically  black,  but  it  is  fre- 
quently bordered  with  yeflow  and  it  may  be  wholly  yellow.  The 
labrum  likewise  may  be  entirely  black  or  entirely  yellow  but  it  is 
more  frequently  black  with  apical  yellow  markings.  The  frons, 
scape,  and  flagellum  are  black.  The  variation  in  the  maculations  of 
the  thorax  and  abdomen  are  as  great  as  on  the  head.  The  wings 
may  be  heavily  infumated  in  medial  r^on  or  they  may  be  hyaline 
and  in  the  series  before  me  all  degrees  of  infumation  may  be  foimd. 
The  pubescence  is  short  and  white.  On  the  frons  and  clypeus, 
especially  on  well  preserved  specimens,  it  gives  a  bright  silvery 
reflection.  It  is  shorter  on  the  thorax  and  shows  scarcely  any  sil- 
veriness.  Segments  6-8  of  the  flagellum  bear  evident  pits  on  the 
posterior  surface;  the  ultimate  segment  is  roimded  apically  and  only 
very  slightly  curved.  The  second  stemite  bears  a  prominent, 
smooth,  median,  longitudinal  process  that  terminates  posteriorly  in 
a  short  ciu^ed  point. 

Female. — ^Black:  Labrum  wholly  or  in  part,  mandibles  except 
apices,  usually  apical  border  of  clypeus,  rarely  scape  below,  narrow 
posterior  orbits,  spot  on  t^ulae,  lateral  lines  on  scutum,  frequently 
pair  of  discal  marks  on  same,  lateral  spots  on  scutelliun,  fascia  on 
metanotiun,  ciu^ed  fascia  on  dorsimi  of  median  s^ment,  usually 
spot  on  postero-lateral  angles  of  same,  spot  on  mesopleurae  variable 
in  size,  fasciae  on  tergites  1-5,  first  roimdly  emarginate  at  midline 
on  anterior  border,  2-5  biemarginate  or  bisinuate  and  usually  with 
median  notch  on  anterior  border,  sixth  tergite  apically  or  with  apical 
lateral  spots,  lateral  spots  on  stemites  2-3,  femora  distally,  tibiae 
except  line  below,  on  first  pair  and  sometimes  on  second,  and  tarsi 
varying  in  degree,  pale^elhwiah  white  or  yellow.  The  wings  are  dis- 
tinctly infumated  on  most  specimens,  but  on  some  they  are  almost 
hyaline.  The  pubescence  on  the  clypeus  and  frons  is  short  and 
dense  and  gives  a  silvery  reflection;  on  the  vertex  it  is  somewhat 
longer;  on  the  thorax  and  abdomen  it  is  short  and  not  conspicuously 
silvery. 

ienflftfc.— 8-14  mm 
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As  in  the  case  of  the  male,  the  variation  in  the  maculations  is 
great.  The  labrum  is  usually  bordered  with  yeUow  but  it  may  be 
wholly  yelloWy  or,  in  rare  cases,  it  may  be  entirely  black.  This  is  like- 
wise true  for  the  dypeus.  The  mandibles  also  may  be  entirely  black. 
In  the  case  of  some  western  specimens  the  sciq[>e  is  yeUow  below. 
The  scutum  frequently  bears  a  pair  of  prominent  discal  marks,  but 
the  increase  or  decrease  of  yellow  on  the  scutum  or  sides  of  thorax 
does  not  appear  to  bear  any  definite  relation  to  the  increase  or 
decrease  of  yellow  on  other  parts  of  the  body.  The  markings  on  the 
females  from  the  eastern  part  of  the  United  States  are  for  the  most 
part  pale-yeDowish  white,  whereas  those  on  the  females  from  the 
western  part  are  more  commonly  bri^t  yeUow,  but  yellow  forms  are 
found  in  the  East  and  li^t  ones  occur  in  the  West. 

Although  it  is  quite  possible  that,  in  the  large  munber  of  speci- 
mens before  me,  collected  from  such  widely  separated  localities,  ittere 
may  be  included  distinct  varieties  or  even  more  than  one  species, 
nevertheless  I  am  not  able  at  this  time  to  find  characters  on  which 
I  can  make  a  satisfactory  separation. 

Hdnitai. — ^Florida,  Georgia,  North  Carolina,  Virginia,  District  of 
Columbia,  Maryland,  New  Jersey,  Pennsylvania,  New  York,  Massa- 
chusetts, Connecticut,  Ohio,  Michigan,  Wisconsin,  Illinois,  Iowa, 
Kansas,  Texas,  New  Mexico,  Colorado,  Montana,  Nevada,  California, 
and  Washington. 

Nxunber  of  specimens  examined — ^Males,  197;  females,  157. 


MICROBEBfBBZ  AUBATA,  m 

FigB.  218,  221,  222. 

Male. — ^Black:  Mandibles  except  apices,  labrum,  clypeus,  scape 
except  spot  above,  narrow  shortened  anterior  orbits,  narrow  broken 
posterior  orbits,  prothorax  almost  entirely,  tegulae,  broad  lateral 
lines  on  scutum,  pair  of  large  diamond-shaped  discal  marks  on  same, 
pair  of  large  lateral  spots  on  scutellum,  metanotum,  broad  curved 
fascia  on  dorsum  of  median  s^ment,  lateral  angles  and  sides  of  same, 
small  spot  on  metapleurae,  mesopleurae  almost  entirely,  tergites 
except  a  very  narrow  black  basal  border  and  on  first  tergite  a  mid- 
dorsal  black  spot,  stemites  except  a  more  or  less  extensive  black  basal 
border,  and  l^s  except  anterior  basal  parts  of  femora,  brigM  yellow. 
Segments  6-8  of  the  flagellum  bear  prominent  pits  on  the  posterior 
surface,  and  the  ultimate  segment  is  truncate  apically  and  is  dis- 
tinctly curved.  The  wings  are  hyaline.  The  pubescence  on  the 
frons  and  vertex  is  tolerably  long  and  dense  but  is  not  conspicuously 
silvery.  On  the  thorax  and  abdomen  the  pubescence  is  short  and 
not  conspicuous  except  on  the  sides  and  ventral  surface  of  the  ulti- 
mate abdominal  segment,  where  it  is  more  evident.  The  process  on 
the  second  stemite  is  large,  curved,  obliquely  directed  backward  and 
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pointed.  The  genital  stipites  are  distinct  in  shape,  yeUow  in  color, 
hirsute  and  weakly  chitinized. 

Female. — ^The  shade  of  color  and  the  character  of  the  maculations 
on  the  female  are  almost  the  same  as  those  on  the  male.  As  is  usual 
in  the  case  of  these  wasps  the  maculations  on  the  female  are  better 
developed  than  on  the  male;  the  orbits  are  more  extensive  and  the 
black  on  the  legs  and  abdomen  reduced.  The  pubescence  is  similar 
to  that  on  the  male  with  the  silveriness  on  the  frons  more  evident. 
The  sides  of  the  apical  emargination  of  the  ultimate  teigite  are  pro- 
duced into  short  but  evident  spines.  As  in  the  case  of  the  male  the 
ultimate  segment  of  the  flageUum  is  truncate  apically  and  slightly 
curved. 

Length. — 12-14  mm. 

The  black  mark  on  the  mid-dorsal  area  of  the  first  tergite  of  the 
type  is  replaced  on  the  allotype  by  an  anterior  emargination;  on  the 
paratypes  this  mark  is  obscure  or  wanting.  On  one  paratype  the 
first  two  flagellar  segments  are  yellow  below  and  on  two  others  the 
lateral  spots  on  the  scutellum  are  united  on  the  midline. 

HahUai. — California,  Arizona. 

Number  of  specimens  examined — ^Males,  3;  females,  3. 

Type  and  allotype.— Chi.  No.  19672,  U.S.N.M.  Paratyi>es  in  the 
collection  of  the  University  of  Eans&s. 

BOCROBBMBEZ  HUKSUTA,  new  species. 

Figs.  220,  223,  224. 

Male. — ^Black:  Tubercles  and  narrow  line  on  posterior  border  of 
pronotum  joining  them,  tegulae,  lateral  lines  on  scutum,  pair  of  discal 
marks  on  same,  pair  of  large  lateral  spots  on  scutellum,  metanotum, 
curved  fascia  on  dorsum  of  median  s^ment,  postero-lateral  angles 
of  same,  very  small  spot  on  mesopleurae,  teigites  1-7  almost  entirely 
triangular  lateral  marks  on  stemites  2-5,  distal  part  of  femora,  tibiae 
more  or  less  especially  on  posterior  pair,  basal  part  of  metatarsi  of 
second  and  third  pair  of  l^s,  greenish  yellow.  The  wings  are  hyaline. 
The  pits  on  segments  &-8  of  the  flageUum  are  lacking.  The  process 
on  the  second  stemite  is  characteristic  of  this  species;  it  is  short, 
blunt,  not  backwardly  prolonged  and  is  hirsute.  The  genital  stipites 
are  also  very  hirsute  and  are  distinct  in  form  from  those  of  monodorda. 

Female. — ^Black:  Labrum  except  apex,  mandibles  except  apices, 
clypeus  except  a  pair  of  black  basal  spots,  scape  below,  short  anterior 
orbits,  narrow  posterior  orbits,  tubercles  joined  by  a  narrow  band 
across  the  posterior  border  of  pronotum,  teniae,  lateral  lines  on 
scutum,  large  lateral  spots  on  scutellum,  fascia  on  metanotum, 
curved  fascia  on  dorsimi  of  medain  segment,  broad  fasciae  on  tergites 
1-5,  first  very  slightly  sinuate  on  anterior  middle,  remainder  slightly 
bisinuate  on  anterior  border  and  with  a  slight  median  notch,  sixth 
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with  lateral  apical  spots,  smaU  lateral  spots  on  stemites  2-4,  femora, 
distally,  tibiae  except  spot  on  first  and  second  pair  below,  and  tarsi 
in  varying  degree,  wMte  or  pale^ellawiah  v)hUe.  The  wings  are 
hyaline,  llie  frons,  vertex,  occiput,  thorax  and  median  segment  are 
clothed  with  unusually  long,  dense,  white  pubescence,  especially 
conspicuous  on  the  sides  of  the  thorax  and  on  the  dorsum  and  postero- 
lateral angles  of  the  median  segment. 

Length. — 9-13  mm. 

The  pubescence  on  the  male  is  not  conspicuously  different  from  that 
on  mondonta  except  that  the  process  on  the  second  stemite  is  hirsute, 
but  on  the  female  it  is  so  markedly  different  as  to  furnish  a  basis  for 
distinguishing  the  two  species.  The  maculations  show  but  slight 
variations;  the  tarsi  may  be  pale  with  only  a  brownish  shade  or  they 
may  be  decidedly  dusky,  the  distal  segments  always  darker  than  the 
proximal  ones;  on  the  males  the  discal  marks  on  the  scutum  are 
frequently  lacking,  the  mesopleura  is  usually  black,  and  the  black 
basal  border  of  the  tergites  varies  in  extent;  on  the  female  the  clypeus 
may  be  whoUy  yellow  or  it  may  have  the  basal  border  black;  the 
emarginations  or  sinuations  of  the  anterior  border  of  the  tergal 
fasciae  vary  in  extent  but  are  never  very  prominent;  on  a  great  many 
of  the  females  from  Arizona  the  black  color,  especially  on  the  abdo- 
men, is  replaced  by  brown  of  varying  degrees  of  intensity.  Since 
the  series  shows  aU  shades  from  light  brown  to  black  this  lighter  color 
is  believed  to  show  simply  a  teneral  condition. 

HaJnUU. — ^Texas,  New  Mexico,  and  Arizona. 

Nxunber  of  specimens  examined—Males,  19;  females,  33. 

Tjfpe,  allotype,  and  paratype.—Cs^i.  No.  19673,  U.S.N.M. 

BIOLOGY. 

Much  valuable  work  on  the  biology  of  various  species  of  Bembicine 
wasps  has  been  done,  especially  in  Europe,  but  when  we  compare  the 
number  of  species  whose  life  history  and  habits  have  been  investigated 
with  the  number  of  those  about  mdiich  we  know  practically  nothing 
we  wonder  ndiy  these  interesting  insects  have  been  so  greatly  neglected. 
With  respect  to  the  life-history  and  habits  of  species  of  Steniolia  I 
have  found  in  the  Uterature  consulted  a  single  observation  reported, 
that  given  by  J.  C.  Bradley,  in  which  he  states  that  he  found  Steniolia 
dupUcata  Provancher  in  California  sleeping  in  clusters  on  the  stems  of 
plants.  Of  the  habits  and  activities  of  species  of  StictieUa  I  have 
found  no  report  whatever.  Among  the  species  of  this  genus  listed  in 
this  paper  specimens  of  two  (formosa  and  mdanoetema)  were  found 
that  had  been  collected  while  holding  in  their  grasp  adult  forms  of 
(fiumal  Lepidoptera.  The  biology  of  species  of  Stidia  and  Bicyrtes 
is  better  understood,  but  the  greatest  amount  of  attention  and 
observation,  both  in  Europe  and  in  America,  has  been  devoted  to 
various  species  of  the  genus  Bembix. 
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Handlirsch  in  his  monograph  gives  an  excellent  summary  of  what 
had  been  discovered  with  regard  to  the  biology  of  Bembix  up  to  the 
time  when  his  valuable  work  was  brought  out.  According  to  this 
author  the  first  report  we  have  of  observations  upon  the  nesting 
habits  of  a  species  of  BemMx  is  that  made  by  Linnaeus  in  1745,  in 
which  he  reports  Bembix  rostrata  (Apia  rosirtUa)  flying  about  ov^ 
sandy  soil  and  digging  burrows  therein,  within  which  the  larvae 
were  to  be  found.  What  is  probably  the  earUest  record  of  observa- 
tions on  the  habits  of  a  Bembicine  wasp  in  this  country  is  that  reported 
by  John  Bartram  in  the  year  1763  ^  in  which  he  says: 

I  saw  several  of  these  wasps  flying  about  a  heap  of  sandy  loam:  they  settled  on  it, 
and  very  nimbly  scratched  away  the  sand  with  their  fore  feet,  to  find  the  nests,  whilst 
they  held  a  large  fly  under  their  wings  with  one  of  their  other  feet:  they  crept  with  it 
into  the  hole,  that  led  to  the  nest,  and  staid  there  about  three  minutes,  when  they  came 
out.  With  Iheir  hind  feet  they  threw  the  sand  so  dextroudy  over  the  hole,  as  not 
to  be  discovered:  then  taking  flight,  soon  returned  with  more  flies,  settled  down, 
uncovered  the  hole,  and  entered  with  their  prey. 

This  extraordinary  operation  raised  my  curiosity  to  try  to  find  the  entrance,  but  the 
sand  fell  in  so  fast,  that  I  was  prevented,  until  by  repeated  essays  I  was  so  lucky  as  to 
find  one.  It  was  six  inches  in  the  ground,  and  at  the&u*ther  end  lay  a  large  magot, 
near  an  inch  long,  thick  as  a  small  goose  quill,  with  several  flies  near  it,  and  the  remains 
of  many  more.  These  flies  are  provided  for  the  magot  to  feed  on  before  it  changes  to 
the  nymph  state.    Then  it  eats  no  more  untill  it  attains  to  a  perfect  wasp.    *    *    * 

But  this  yellow  wasp  takes  a  different  method,  with  great  pains  digging  a  hole  in  the 
ground,  lays  its  egg,  which  soon  turns  to  a  magot,  then  catches  flies  to  support  it, 
untill  it  comes  to  maturity. 

In  1809  Latreille,  in  the  Anneles  dn  Museum  d'histoire  Naturelle, 
gives  a  report  of  his  observations  on  two  species  of  Bembix,  rostrata 
and  integra  (farsata).  In  this  article  he  reports  the  fact  that  these 
wasps  feed  their  yoimg  upon  flies,  and  gives  a  description  of  the  bur- 
rows constructed  for  their  nests  and  a  detailed  description  of  the  larvae. 
He  points  out  the  fact  that  although  these  wasps  nest  in  colonies,  each 
wasp  digs  a  nest  for  herself,  using  for  this  work  the  stout  spines  with 
which  the  front  legs  are  provided.  He  states  that  when  the  wasp  has 
provided  sufficient  flies  for  the  nourishment  of  her  yoimg  she  deposits 
a  single  ^g  in  each  cell  and  closes  it  up.  He  reports  that  although 
rostraia  uses  adult  flies  to  store  her  nest  she  does  not  prey  upon  a 
single  species,  but  attacks  several.  He  further  states  that  copulation 
occurs  on  the  wing. 

Lepeletier^  gives  a  very  complete  account  of  the  nesting  habits 
and  mode  of  copulation  of  B.  rostrata.  In  this  account  he  points  out 
the  fact  that  flies  taken  by  the  wasp  and  stored  are  not  killed  but 
paralyzed.    He  says : 

Je  lui  enlevai  sa  proie,  et  la  trouvai  dans  le  mtoe  ^tat  que  celles  saisiee  k  Tentr^ 
du  nid :  d'ou  je  condus  que  cette  pig(tre  met  ses  victimee  dans  une  esp^ce  de  paralysie 
qui  n'est  mortelle  qu'au  bout  d'un  laps  de  temp  assez  considerable  pour  qu'ellee  soient 
d^vorto  vivant  par  la  larve  du  Bembex, 

i  FbiloB.  Tnuis.  LoocUm,  voL  63,  p.  37.  «  Hltt.  Nat.,  vol.  3, 1841. 
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Many  other  investigators  have  also  contributed  to  the  knowledge 
of  the  life  and  activities  of  Bemibix,  and  the  names  of  those  to  ndiOBe 
works  I  have  had  access  are  given  in  the  bibhography  appended. 
Among  these  there  are  two,  Fabre  and  Wessenbeig-Lund,  whose 
observations  require  further  consideration  here.    Fabre  maintains 
that  the  flies  stored  by  Bembix  are  always  dead  when  placed  in  the 
nesty  and  he  suggests  three  possible  explanations  of  this  practice  on 
the  part  of  Bembix:  (1)  Bembix  does  not  know  how  to  paralyze  her 
prey;  (2)  the  delicate  character  of  the  constitution  of  the  fly  is  such 
tliat  death  is  brought  on  instead  of  paralysis;  or  (3)  the  nervous  sys- 
tem of  the  fly  is  not  suited  to  paralysis.    Fabre  does  not  state  posi- 
tively that  the  failure  of  Bembix  to  paralyze  her  prey  is  due  to  one  of 
these  three  causes,  but  he  sees  no  other  means  of  explaining  the 
departure  from  a  practice  so  tmiversal  among  the  digger  wasps. 
Wessenberg-Lund  maintains^  as  does  Fabre,  that  the  flies  stored  by 
Bembix  are  killed  and  not  paralyzed  when  captured;  but  he  rejects 
Fabre's  suggestions  as  to  the  probable  cause  therefor  and  finds  the 
reason  in  the  structure  of  the  wasp  herself.    He  enters  into  a  critical 
discussion  of  the  form  of  the  abdomen  of  various  types  of  wasps  and 
bees  and  compares  the  form  of  the  abdomen  of  those  that  are  known 
to  paralyze  their  prey  with  that  of  those  in  which  the  sting  is  not 
used  for  that  purpose.    He  finds  that  the  stalked  abdomen,  such 
as  is  possessed  by  Sphex^  is  associated  with  the  instinct  to  paralyze, 
and  arrives  at  the  conclusion  that  this  form  of  abdomen  is  necessary 
for  the  performance  of  this  function.    CSonsequently  his  answer  to 
the  question,  "Why  does  Bembix  not  paralyze  her  prey?"  is  that  she 
can  not.    Her  abdomen  is  so  formed  as  not  to  permit  her  to  do  so. 

Thus,  both  Fabre  and  Wessenberg-Lund  maintain  that  Betnbix 
rostraia  does  not  paralyze  her  prey,  but  each  explains  this  departure 
from  what  is  the  usual  practice  of  di^er  wasps  on  different  grounds. 
Fabre  finds  the  cause  in  the  character  of  the  prey,  Wessenbeig-Lund 
in  the  structure  of  the  wasp.  If  these  investigators  insist  that  this 
departure  is  true  only  for  B.  rosiraiaj  as  I  beUeve  they  do,  it  is  possible 
that  they  may  be  right.  But  if  they  maintain  that  this  departure 
is  true  for  all  species  of  Bembix  they  are  wrong;  for  at  least  one  species, 
Bembix  spinolae  Lepeletier,  both  possesses  this  power  and  makes  use 
of  it  as  the  following  observations  show. 

On  June  13,  1914  I  observed  a  female  of  Bembix  spinolae  enter  her 
nest  carrying  a  Okrysopfi  fly.  After  some*time,  probably  about  five 
minutes,  she  emerged  and  was  captured.  I  at  once  digged  up  the 
nest  and  found  in  the  brood  chamber  a  single  fly,  the  one  I  had 
seen  carried  in.  Upon  the  fly,  which  was  l3ing  on  its  back,  was  f  oimd 
the  newly-laid  egg  placed  in  its  charaoteristio  position,  attached  by 
one  end  to  the  thorax  at  one  side  just  posterior  to  the  base  of  the 
wing.    I  carefully  removed  the  fly  and  egg  from  the  nest  and  placed 
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them  in  a  breeding  cell  in  the  basement  of  my  home.    The  egg  of 
the  wasp  did  not  hatch  until  on  Jane  20;  delayed,  no  doubt,  by  the 
low  temperature  of  the  room,  and  the  larva  died  on  June  21.     On 
June  23  I  removed  the  dead  larva  and  pinned  the  fly.    This  fly 
was  not  dead  at  the  time  it  was  pinned  and  even  after  the  pin  had 
been  thrust  through  the  thorax  it  continued  to  move  its  antennae 
and  its  l^s.    In  this  case  a  fly  paralyzed  by  B.  apinoJae  Uved  for 
10  days  and  might  have  lived  longer  had  I  not  killed  it.    As  'will  be 
pointed  out  farther  on  the  first  fly  brought  to  the  nest  by  spinolae 
supports  the  egg  of  the  wasp  until  it  hatches.    Furthermorei  so  far 
as  my  observations  go,  this  fly  is  not  consumed  by  the  larval  w^asp. 
If  this  fly  was  dead  at  the  time  the  ^g  is  laid  upon  it,  placed  as  it  is 
in  the  warm  moist  earth,  it  would  in  all  probability  decompose  before 
the  ^g  would  hatch  and  would  prove  a  very  unsatisfactory  foundation 
for  the  support  of  the  larval  wasp.    In  no  case  where  I  have  taken 
the  fly  from  the  nest  within  twenty-four  hours  after  the  egg  was  placed 
upon  it  has  the  fly  failed  to  respond  to  stimulation.    All  were  para- 
lyzed.   Just  how  long  they  remain  in  this  state  in  the  burrow  before 
death  ensues  I  cannot  say.    Many  of  the  flies  brought  in  by  spinolae 
for  the  developing  larva  are  dead  but  by  no  means  all  of  them.     I 
frequently  found  in  brood  chambers,  containing  half  grown  larvae, 
flies  that  responded  readily  to  stimulation.    The  Peckhams  also 
report  two  instances  in  their  observations  on  spinoJae  in  which  the 
fly  brought  in  was  not  dead  but  paralyzed. 

With  r^ard  to  the  European  species  B.  roslrataj  which  Fabre 
and  Wessenberg-Lund  had  under  observation,  I,  of  course,  have  had 
no  experience,  and  the  fact  that  B.  spinolae  can  and  does  make  use 
of  her  power  to  paralyze  is  not  a  proof  that  B.  rostrata  does  likewise. 
Lepeletier  maintains,  as  pointed  out  above,  that  rostmta  does  paralyze 
her  prey  and  it  is  possible  that  both  Fabre  and  Wessenberg-Lund 
failed  to  carry  the  investigation  far  enough  to  discover  the  whole 
truth.  Be  the  facts  in  the  case  of  rosttrUa  what  they  may,  Wessen- 
berg-Lund's  conclusion  that  the  form  of  the  abdomen  of  Bembix 
inhibits  the  power  to  paralyze  can  not  be  accepted;  for,  in  the  case 
of  one  spfeoies  of  Bembix  and  of  two  species  of  Bicyrtes,  in  which 
genus  the  form  of  the  abdomen  is  almost  identical  with  that  of 
Bembix,  we  know  the  prey  is  paralyzed.  Furthermore,  Hartman,  in 
his  Observations  on  the  Habits  of  Some  Sohtary  Wasps  of  Texas 
(page  30),  reports  an  observation  on  Bembix  texana  Cresson,  in 
which  the  wasp  seized  and  stung  a  fly  that  he  had  caught  and 
fastened  down  for  the  express  purpose  of  observing  this  action  on 
the  part  of  the  wasp,  and  the  Peckhams  in  their  observations  on 
Bembix  spinolae  report  that  they  twice  observed  this  species  in  the 
act  of  stinging  a  fly. 
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During  the  summer  of  1914 1  spent  a  great  part  of  my  time  obsenr- 
mg  the  nesting  habits  of  three  species  of  Bembioine  wasps:  Bembix 
spincJae  Lepeletier,  Bicyries  venirdlis  Say,  and  Microbembex  monodonta 
Say.  The  nesting  site  was  a  pile  of  clean  sand  on  a  vacant  lot  in  the 
dtj  of  Washington.  The  last  of  these  three  species  I  had  observed 
with  oonsiderable  care  the  previous  summer  at  Cedar  Point,  Ohio, 
and  what  was  observed  in  Washington  simply  oorroborated  the 
facts  previously  obtained. 

BKMSn  SPINOLAB  LepalHtef. 

In  oonstruoting  her  nest  Bembix  spinotae  digs  a  sloping  tunnel  in 
the  sand  varying  from  5  inches  to  1  foot  in  length  and,  by  enlarging 
the  tunnel  at  the  end,  forms  a  brood  chamber  which  is  from  4  to  6 
inches  below  the  surface  of  the  ground.  TJt^sc  nests  are  digged  at 
all  times  of  the  day;  some  females  are  busy  at  this  work  early  in 
the  morning,  others  late  in  the  afternoon.  On  dark,  gloomy  days 
these  wasps  are  inactive;  they  love  the  sunshine  and  the  hottest  pcjrt 
of  the  day  finds  them  most  active.  About  an  hour  is  required  to 
construct  a  nest,  but  the  condition  of  the  sand  and  the  individuality 
of  the  wasp  are  important  factors  in  determining  the  time  required. 
Whan  the  nest  is  complete  the  wasp  closes  the  entrance  carefully 
and  then  attacks  the  pile  of  sand  thrown  up  in  excavating  the  nest. 
This  she  scatters  in  all  directions  and  continues  to  work  over  the 
surface  until  all  evidence  of  the  presence  of  the  nest  is  completely 
obliterated,  which  usually  requires  about  five  minutes.  When  this 
has  been  done  the  wasp  sets  forth  in  search  of  prey. 

The  length  of  time  required  to  secure  the  first  fly  for  the  new  nest 
varied  from  2  to  10  minutes.  On  the  first  fly  placed  in  the  nest  the 
egg  is  laid  and  the  time  spent  in  this  operation  varied  from  5  to  12 
minutes.  On  emei^ing  from  the  nest  after  depositing  the  egg  the 
wasp  shows  renewed  interest  in  the  concealment  of  the  entrance  to 
her  domicile.  She  spends  as  much  time  in  effacing  the  evidence  of 
the  opening  of  the  nest  as  she  did  in  performing  the  same  operation 
when  the  nest  had  just  been  completed.  In  this  case  she  throws  the 
sand  from  all  directions  toward  the  entrance  to  the  nest,  whereas  in 
the  previous  operation  she  throws  it  away.  B.  spinolae  stops  up 
the  burrow  not  only  at  the  entrance  but  also  at  a  short  distance  from 
the  brood  chamber.  This  I  found  true  for  every  nest  investigated. 
In  the  evening  the  female  wasp  usually  retujus  and  spends  the  night 
within  the  nest,  but  not  in  the  brood  chamber.  In  every  case  where 
I  found  a  female  within  her  nest  she  was  found  between  the  obstruc- 
tion at  the  entrance  and  the  one  near  the  brood  chamber. 

The  males  of  B.  spmolae  spend  much  of  their  time  flying  about  over 
the  nesting  area  seeking  the  females  and  quarreling  among  themselves. 
Copulation  occurs  on  the  wing.    From  time  to  time  the  males  leave 


Digitized  by 


Google 


128  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  tOTuM* 

the  neeting  area  to  make  excursions  to  the  flowers  in  the  vicinity  in 
order  to  feed  on  the  nectar  and  presumably  also  upon  the  poUen. 
Tlie  males  also  dig  burrows  in  the  sandi  in  which  they  spend  the  nights 
and  the  days  too  during  unfavorable  weather,  lliese  burrows  aie 
short  and  extend  to  the  depth  of  only  an  inch  or  two  below  the  sur- 
face. It  is  an  interesting  si^t  on  a  hot  summer  day  when  a  sudd^ 
shower  comes  up  to  see  these  males  hasten  to  the  nesting  area  and 
bury  themselves  in  the  sand. 

lliere  has  been  much  speculation  as  to  whether  Bembix  rears  more 
than  one  larva  at  a  time  and  opinions  on  this  point  differ.  So  far  as 
I  am  aware  no  positive  evidence  bearing  on  this  matter  has  been  pre- 
sented by  other  investigators  and  what  I  have  obtained  is  not  con- 
dusive.  In  a  preceding  paper  on  the  nesting  habits  of  B.  nuInUpemiig 
Oeseon,  it  was  pointed  out  that  this  wasp  forms  a  series  of  lateral 
branches  from  the  main  timnel  and  in  these  rears  her  larvae,  but  the 
evidence  obtained  in  that  brief  investigation  tends  to  show  that  but 
a  single  larva  is  reared  at  a  time.  My  investigations  of  the  nesting 
habits  of  B.  spvnolae  give  evidence  of  the  same  character.  On  two 
occasions,  when  keeping  under  observation  a  wasp  that  was  busy  car- 
rying flies  into  her  nest,  she  completed  this  task  and  sealed  up  the 
nest.  The  sealing  of  the  nest  differs  from  the  ordinary  mode  of  closing 
ity  in  that  in  the  latter  case  only  the  entrance  is  closed,  whereas  in  the 
former  the  timnel  from  the  brood  chamber  to  the  opening  is  sohdly 
packed  with  sand.  In  each  case  noted  the  wasp  after  completing 
her  task  of  sealing  up  the  nest  searched  about  for  a  few  minutes,  and 
without  going  out  of  my  sight,  began  and  completed  a  new  nest  within 
which  as  soon  as  complete  a  fly  was  placed,  upon  which  an  ^g  was 
deposited. 

No  more  flies  are  placed  in  the  nest  until  the  larva  emerges  from 
the  eggf  which  usually  occurs  at  the  expiration  of  one  or  two  days 
after  its  deposition.  The  young  larva  does  not  leave  the  egg,  but 
moves  upward  to  the  open  end  of  the  eggshell  to  which  its  posterior 
end  remains  attached.  From  this  vantage  point  it  can  reach  with 
its  head  to  considerable  distance  on  all  sides.  In  no  case  observed 
did  the  larval  wasp  devour  the  fly  on  which  the  egg  was  placed.  To 
do  so  would  deprive  the  young  larva  of  the  advantage  it  enjoys  in  the 
position  it  occupies — a  position  that  appears  to  be  essential  to  its 
feeding  upon  the  food  provided  by  the  mother  wasp  at  this  time.  In 
no  case  did  I  succeed  in  rearing  in  my  breeding  cells  a  larva  that  was 
accidentally  detached  when  small  from  the  fly  on  which  the  ^g  was 
placed.  It  is  my  conviction  that  the  flies  on  which  the  young  larva 
first  feeds  are  crushed  or  macerated  for  it  by  the  mother  wasp.  In  no 
case  did  I  find  a  newly-hatched  larva  in  my  breeding  cells  able  to  feed 
upon  house-flies  that  were  given  to  it  intact  and  a  number  of  such 
larvae  died  for  me  before  I  discovered  this.    By  crushing  the  flies 
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thereafter  so  as  to  permit  tiie  larva  to  reach  the  internal  organs  it 
fed  freely  and  after  a  day  or  two  it  had  no  difficulty  in  feeding  upon 
flies  that  were  given  intact. 

The  larva  feeds  voracioosly,  grows  rapidly,  and  the  mother  wasp 
is  kept  busy  bringing  in  food  for  her  hungry  offspring.  In  my  breed- 
ing experiments  the  shortest  period  within  which  the  larva  passed 
from  hatching  to  the  formation  of  its  cocoon — ^that  is,  the  time  during 
which  feeding  occurred — ^was  four  days.  From  my  observations  in 
the  field  I  am  inclined  to  think  that  the  time  of  feeding  in  the  larval 
stage,  provided  weather  conditions  do  not  prevent  the  mother  from 
keeping  on  hand  a  plentiful  supply  of  food,  is  on  the  average  about 
six  or  seven  days.  Although  I  can  not  state  the  exact  number  of 
flies  consumed  by  any  one  larva  of  this  species,  I  should  estimate  the 
number  of  bouse-flies  required  to  mature  the  larva  to  be  at  least  50. 
In  my  breeding  experiments  I  made  a  practice  of  supplying  more 
flies  than  the  larva  could  consume  in  a  day  and  then  on  each  morning 
supplying  fresh  flies  after  removing  from  the  cell  all  partly  eaten  and 
untouched  flies  therein.  Ck)nsequently  the  exact  number  was  not 
determined. 

The  wasp  carries  her  prey  ventral  side  up  beneath  her  body  tightly 
dasped  with  her  middle  legs.  She  retains  her  hold  upon  her  prey 
while  opening  the  nest,  resting,  on  the  posterior  pair  of  feet  while  she 
digs  open  the  entrance  with  her  front  pair.  Wessenberg-Lund  states 
that  rostrata  lays  ber  fly  aside  whUe  opening  the  nest,  pausing  in  her 
work  from  time  to  time  to  make  sure  the  fly  is  safe.  I  never  saw 
spvnolae  lay  aside  her  fly  when  opening  her  nest  save  in  cases  when 
the  sand  bad  been  disturbed  so  as  to  make  it  difficult  for  her  to  find 
the  entrance  to  the  nest.  In  such  cases  the  fly  was  discarded  entirely 
and  left  lying  on  the  sand.  The  Peckhams  say  of  spinolae  that  *  *  some- 
times she  drops  the  fly  behind  her  and  then,  turning  around,  pulls  it 
in  with  ber  mandibles."  In  my  observations  I  have  never  seen  spi- 
nolae  take  a  fly  into  the  nest  in  any  way  other  than  the  usual  fashion. 
Melander  in  his  article  on  Bembix  (see  bibliography)  makes  the  fol- 
lowing statements: 

When  the  nest  is  of  the  requisite  depth  the  wasp  carefully  covers  it  with  loosened 
nil,  concealing  the  opening.  She  then  departs  to  sting  a  fly  whereon  to  deposit  her 
egg.  The  fly  is  carried  to  the  nest  and  left  at  the  door  while  the  wasp  digs  through. 
She  then  descends  to  the  bottom  of  the  nest  and  returning  to  the  doorway  for  the  fly 
hiings  it  down  as  food  for  her  young  one. 

It  is  not  possible  to  say  with  certainty  to  which  species  of  Bembix 
these  statements  refer,  but  the  fact  that  one  of  the  illustrations  in 
the  article  is  labeled,'' Adult  of  Bembez  spmolae,  enlarged  five  times," 
would  seem  to  show  that  the  article  was  written  with  this  species  in 
inind.  Since  two  other  species  quite  similar  to  spmolas  are  known 
to  occur  in  northwestern  United  States,  jninuyiegtate  and  comaUiy  it 
65008*— Proc.N.M.vol.52— 17 9 
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is  quite  possible  that  the  above  observations  may  refer  to  one  of 
these. 

On  leaving  the  nest  the  entrance  is  invariably  dosed.  The 
rapidity  with  which  the  wasp  secures  flies  is  shown  by  the  following 
record  of  intervals  between  visits  to  the  nest  on  each  of  which  a  fly 
was  brought  in.  With  wasp  No.  29  observations  began  with  the 
visit  at  11.18  a.  m.,  and  closed  with  the  visit  at  12.30  p.  m.  The 
successive  intervals  between  visits  were  6,  4,  12,  14,  5 J,  11  J,  3 J,  Hi, 
and  5  minutes.  In  the  case  of  No.  37  the  intervals,  b^inning  at  9.32 
a.  m.  and  closing  at  11.02  a.  m.,  were  as  follows:  6, 4, 6, 3, 6, 6, 14, 18,  5, 
and  24  minutes.  These  two  cases  may  be  taken  as  fairly  representing 
the  energy  with  which  the  wasp  goes  about  her  task.  In  each  of 
these  nests  the  larva  was  nearing  maturity. 

As  soon  as  the  larva  ceases  feeding  it  encases  itself  in  a  cell  or 
cocoon  composed  of  grains  of  sand  entangled  in  meshes  of  silk  and 
firmly  cemented  together  by  a  hard,  tough  substance  probably  fur- 
nished from  glands  in  the  mouth.  When  it  begins  to  form  its  cocoon 
the  larva  spins  a  loose  felt>-work  of  silk  about  it  as  a  foundation  for 
the  formation  of  the  cocoon  proper.  In  one  case  this  silken  felt-work 
was  attached  to  the  under  surface  of  the  glass  covering  the  breeding 
cell,  so  that  the  cocoon  formed  within  it  was  held  above  the  sand  in 
the  cell  and  was  firmly  cemented  to  the  underside  of  the  glass. 
Although  this  larva  was  not  surrounded  on  all  sides  by  sand,  as  is  the 
case  when  the  cocoon  is  formed  in  the  nest,  neverdieless,  by  some 
means  that  were  not  observed,  it  succeeded  in  incorporating  grains 
of  sand  in  the  wall  of  the  cocoon. 

Two  cases  coming  under  my  observation  throw  new  light  upon 
the  life-history  of  B.  spinolae.  In  the  first  (No.  37)  the  nest  was 
constructed  and  the  egg  deposited  late  in  the  afternoon  of  Jime  27, 
the  nest  was  marked  and  kept  \mder  observation  until  July  3,  when 
the  mother  wasp  was  captured  and  the  nest  digged  up.  The  larva 
therein  was  nearly  fuU  grown.  I  placed  it  in  a  breeding  cell  together 
with  the  flies  found  in  the  brood  chamber  with  it.  On  July  4  I  gave 
it  an  additional  supply  of  house-flies  and  on  the  morning  of  July  5 
it  had  begun  the  formation  of  its  cocoon.  The  larva  was  covered  at 
once  with  sand  and  the  cocoon  was  complete  on  July  6.  This  cell 
with  its  contents  was  then  set  aside  and  not  inspected  again  imtil 
August  24,  when  to  my  surprise  I  found  the  adult  wasp  had  emerged 
and  unable  to  escape  had  perished  in  the  cell.  The  date  of  its  emer- 
gence is  not  defijiitely  known.  In  the  second  case  (No.  48)  the  egg 
was  laid  July  10  and  hatched  on  July  12.  The  larva  began  forming 
its  cocoon  on  the  afternoon  of  July  17  and  completed  it  on  July  18. 
It  was  this  wasp  that  formed  its  cocoon  without  being  covered  with 
sand.  This  cell  was  also  set  aside,  but  after  the  discovery  related 
above  it  was  closely  watched  and  the  adult  wasp  emerged  on  Septem- 
ber 2.    Thus  this  wasp  completed  its  transformations  from  egg  to 
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adult  between  July  10  and  September  2 — a  period  of  64  days.  In 
both  cases  the  emerging  wasps  were  females.  It  follows  from  this 
that  in  this  locality  Bembix  apiruilae  has  more  than  a  single  brood  each 
year.  I  may  add  here  that  the  wasps  were  still  active  in  the  field 
after  September  2. 

The  prey  of  apinola^e,  as  in  the  case  of  other  species  of  BemMx,  con- 
sists of  flies.  Jhe  species  found  in  greatest  numbers  in  the  nests 
opened  in  the  course  of  my  investigations  was  the  common  house- 
fly, due  perhaps  to  the  fact  that  the  nesting  site  was  located  in  a 
suburb  in  the  city  where  this  fly  could  be  most  easily  obtained. 
Some  individuals,  however,  showed  a  preference  for  other  species, 
and  not  a  single  nest  was  found  in  which  the  flies  were  all  of  one  spe- 
cies. Below  are  given  the  contents  of  three  different  nests,-  each  of 
which  contained  a  larva  that  I  judged  to  be  four  or  five  days  old. 
The  flies  found  in  these  nests  were  kindly  determined  for  me  by 
Mr.  W.  R.  Walton. 

Fvntneti, 

2  WirUhemia  4-jyusttUata  FabriciuB. 
10  PseudopyreUia  comudnia  Fabricirui. 

1  iftuoa  datMStica  linnaenfl. 

2  Sareophaga,  species  7 

Second  md. 

1  Chrysops  pudieut  Osten  Sacken. 

1  Chrysops  niger  Macquart. 

2  Tahanvs  ooffecatut  Macquart. 
16  OdorUamyta  virgo  Wied. 

Tkirdwtt. 

1  Chrysops  lugeua  Wied . 

2  Chrysops  pudieus  Osten  Sacken. 
1  Tabanus  pumilus  Macquart. 

1  Tabanus  lasiopthalmus  Macquart. 
13  Odontomyia  virgo  Wied. 

BEMBIX  BELPRAGEI  Oenoa. 

AH  investigators  that  have  observed  the  habits  of  species  of 
Bembix  report  that  these  wasps  provision  their  nests  exclusively  with 
dipterous  insects.  I  know  of  but  one  exception  to  this:  Hartman 
in  Observations  on  the  Habits  of  Some  SoUtary  Wasps  of  Texas, 
page  32,  reports  Bembix  bdfragei  Cresson  as  provisioning  her  nest 
with  a  lai^e  species  of  bug,  a  hemipterous  insect.  He  informs  me 
that  the  specimens  on  which  this  observation  was  based  can  not  now 
he  located.  I  am  strongly  of  the  opinion  that  identification  in  this 
case  has  been  incorrect;  that  the  species  reported  upon  has  been  a 
member  of  the  genus  Bicyrtea.  This  is,  however,  only  a  matter  of 
opinion  based  on  a  limited  experience  with  species  of  the  two  genera. 
If  B,  bdfragei  does  provision  her  nest  with  hemipterous  insects  she 
forms  a  marked  exception  among  the  species  of  Bembix  thus  far 
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investigated.  Prof.  J.  S.  Hine,  in  circular  No.  6  of  the  State  Crop 
Pest  Commission  of  Louisiaaa,  page  27,  makes  a  short  report  of  his 
observations  on  a  species  of  Bembix  that  was  determined  for  him  as 
B.  hd/mgei.  I  have  examined  his  collection  aad  the  specimens  bear- 
ing the  label  B.  Idfragei  is  not  that  species  at  all  but  belong  to  my 
new  species  B.  hinei. 

STTCIIA  CABOUNA  Fabrldw. 

In  the  same  paper  (pp.  20-27)  Prof.  Hine  gives  a  detailed  accoimt 
of  the  nesting  habits  of  Sticiia  Carolina  Fabricius  (Monedula  Carolina 
Drury),  the  activities  of  the  wasps,  the  character  of  the  nest  and  its 
construction,  a  description  of  the  larva,  its  size  aad  mode  of  feeding, 
the  cocpon  and  the  character  and  quautity  of  food  consiuned. 
According  to  his  observations  these  wasps  prefer  to  feed  their  yoxmg 
on  adult  horse-flies,  although  they  do  not  confine  themselves  exclu- 
sively to  these  flies.  Hartman  also  has  investigated  the  nesting 
habits  of  this  species  and  in  the  paper  cited  above  states  that 
Stictia  Carolina  deposits  her  egg  in  the  empty  nest  and  does  not 
provide  food  until  the  egg  has  hatched.  In  this  respect  this  species 
resembles  Microhembex  instead  of  Bembix.  In  other  respects  the 
reports  show  that  its  breeding  habits  are  quite  similar  to  those  of 
Berabix. 

BICTRTES  VENTBALIS  Say. 

The  species  of  Bicyrtes,  so  far  as  my  own  observations  have  gone 
and  so  far  as  is  shown  by  the  reports  of  other  investigators,  always 
use  hemipterous  insects,  usually  nymphs  of  the  so-called  stink-bugs, 
with  which  to  provision  their  nests.  These  insects  are  paralyzed  aad 
in  my  breeding  cells  many  remained  alive  for  over  a  week.  The  nest 
of  B.  verUroMs  Say  is  made  in  the  sand  in  situations  similar  to  that 
chosen  by  Bembix  spinolae,  in  fact,  I  have  found  them  nesting  side  by 
side  in  the  same  sandy  area.  The  nest  of  Bicyrtes  is  not  so  deep  as 
that  of  Bembix  aad  is  kept  closed  only  at  the  entrance.  When  the 
nest  is  constructed  and  closed  Bicyrtes  goes  at  once  in  search  of  prey. 
When  this  is  secured  she  retmns  to  the  nest  carrying  her  booty  in  the 
same  fashion  as  Bembix  and  in  the  same  fashion  retains  her  hold  upon 
it  while  opening  the  nest.  The  bugs  are  placed  upon  their  backs  in 
the  brood  chamber  and  the  egg  is  deposited  upon  the  first  one 
brought  in. 

Unlike  Bembix^  Bicyrtes  does  not  wait  for  the  egg  to  hatch  before 
bringing  in  more  food,  but  proceeds  at  once  to  complete  the  pro- 
visioning of  her  nest,  which  is  usually  finished  and  the  nest  sealed 
before  the  egg  has  hatched.  Usually  each  nest  has  but  a  single  brood 
chamber^  but  in  the  course  of  my  investigations  I  foimd  two  each  of 
which  had  two  brood  chambers  reached  from  the  same  entrance.  In 
each  case,  however,  the  first  chamber  was  provisioned  and  sealed  before 
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the  second  was  constructed.  If  imfavorable  weather  interferes  with 
the  work  of  the  wasp  before  the  nest  is  completely  provisioned,  she 
win  return  to  it  later  and  complete  the  store  of  food  necessary  to 
develop  her  offspring.  Under  such  circumstances  I  have  observed 
Bicyrles  veKtralis  carrying  bugs  into  a  nest  that  contained  a  half- 
grown  larva.  On  one  occasion,  after  a  few  days  of  adverse  weather 
and  while  the  sand  was  yet  wet,  I  observed  a  female  ventralis  open 
and  enter  a  nest  but  without  carrying  in  a  bug.  After  a  few  minutes 
spent  inside  she  emerged  and  sealed  up  the  nest.  I  at  once  digged 
up  the  nest  and  found  within  it  a  half-grown  larva,  several  untouched 
bugs,  and  the  remains  of  several  more  that  had  been  devoured.  I 
placed  the  contents  of  the  nest  in  a  breeding  cell  and  in  due  time  the 
larva  completed  its  growth  and  spim  its  cocoon.  Here  it  would 
seem  that  the  mother  wasp,  after  an  absence  of  two  or  three  days 
caused  by  rainy  weather,  visited  the  nest  for  the  purpose  of  ascer- 
taining whether  the  larva  had  been  sufficiently  provided  for.  The 
fact  that  she  sealed  up  the  nest  after  the  inspection  indicates  that  she 
found  conditions  satisfactory  and  my  subsequent  investigation 
proved  the  correctness  of  her  good  judgment. 

On  June  13  I  marked  a  nest  in  which  the  wasp  was  busily  storing 
bugs.    I  digged  this  nest  up  on  June  20  and  found  the  larva  safely 
inclosed  in  its  cocoon.    It  had  passed  from  egg  to  mature  larva 
within  a  week.    On  Jime  23  a  wasp  was  observed  storing  her  nest. 
While  under  observation  she  completed  the  provisioning  of  this, 
brood  chamber  and  sealed  it  up.    She  at  once  constructed  a  second 
brood  chamber  leading  off  from  the  same  entrance  as  the  first.    She 
placed  a  few  bugs  in  this,  but  night  came  on  before  the  work  was 
complete.    She  resumed  her  task  on  the  morning  of  June  24,  com- 
pleted provisioning  the  nest  and  then  sealed  it.    I  then  marked  the 
nest,  but  it  was  not  again  visited  by  the  wasp.    On  June  26  I  digged 
up  the  nest  and  placed  the  contents  of  the  two  brood  chambers  in 
separate  breeding  cells.    The  larva  from  the  brood  chamber  that 
was  first  constructed  completed  its  feeding  and  began  forming  its 
cocoon  on  Jime  28;  the  one  from  the  second  chamber,  on  June  30. 
The  results  of  further  investigations  show  that  the  egg  usually 
hatches  from  forty-eight  to  seventy-two  hotirs  after  being  deposited. 
As  in  the  case  of  BemMx  the  larva  moves  up  to  the  top  of  the  empty 
eggshell  and  remaining  with  its  posterior  end  attached  thereto  makes 
use  of  this  vantage  point  to  reach  for  food  in  all  directions.    The 
number  of  bugs  placed  in  a  brood  chamber  varied  from  3  to  11.    In 
cases  where  the  number  of  bugs  was  large  the  individuals  were 
smaller  than  where  the  bugs  were  less  niunerous.    The  larva  com- 
pletes its  feeding  in  from  three  to  five  days,  so  that  the  time  from 
newly-laid  egg  to  encased  larVa  is  approximately  one  week. 


Digitized  by 


Google 


134  PROCEEDINGS  OP  THE  NATIONAL  MUSEUM.  voi^  62. 

mCTRTBS  QUADRIFASCUTA  Say. 

In  the  course  of  my  inyestigations  I  discovered  two  nests  of 
Bicyrtes  guadrifcLSciaia — one  at  Sandusky,  Ohio,  and  the  other  at 
Great  Falls,  Maryland.  In  both  instances  my  attention  was  drawn 
to  the  insect  by  tiie  loud,  humming  noise  she  makes  as  she  approaches 
her  nest  with  her  victim.  Unlike  verUralis,  which  species  flies  hither 
and  thither  over  the  nesting  area  in  search  of  her  burrow,  quadri- 
fasdataf  when  she  arrives  in  the  vicinity  of  her  nest,  poises  in  the  air 
several  feet  above  the  ground  and,  while  making  the  humming  noise 
referred  to,  slowly  and  steadily  descends  directly  to  the  entrance  to 
the  burrow.  The  nest  at  Sandusky  contained  two  bugs,  nymphs  of 
a  species  of  Nerarra,  of  which  botii  were  paralyzed,  and  upon  one, 
evidently  the  first  brought  in,  the  egg  was  placed  in  the  same  fashion 
as  that  noted  for  ventralia.  At  Great  Falls  the  wasp  was  taken  at 
the  entrance  to  her  nest  as  she  was  about  to  enter  with  her  first 
victim. 

mCTRTES,  spedear 

Hartman,  in  his  paper  cited  above,  reports  upon  two  species  of 
Bicyrtes  that  were  identified  for  him  as  BemMdula  pardta  Provancher 
and  Beinbidula  pictifrans  Smith.  I  am  strongly  of  the  opinion  that 
we  have  here  another  case  of  misidentification.  Bicyrtes  (BemUdvIa) 
parata  Provancher  was  described  from  California  and  I  have  not 
seen  a  single  specimen  of  this  species  from  Texas.  I  suspect  that 
the  observations  reported  by  Hartman  for  parata  refer  either  to 
capnoptera  Handlirsch  or  to  my  new  species,  annulata.  With  regard 
to  the  second  species,  B.  pictifrons  Smith,  no  such  species,  so  far  as  I 
am  aware,  was  ever  described.  It  is  possible  that  the  man  who 
determined  the  specimen  may  have  meant  to  write  Monedvla  picii" 
frons  Smith  instead  of  BernMdula  pictifrons,  but  the  character  of  the 
observations  indicates  that  the  species  in  question  belongs  to  the 
genus  Bicyrtes.  It  is  to  be  hoped  that  the  specimens  on  which  these 
determinations  were  based  may  yet  be  located  and  the  identity  of 
the  species  so  carefully  observed  and  reported  upon  may  be  posi- 
tively established. 

MICROBEMBEX  MONODONTA  Say. 

The  data,  on  which  is  based  the  following  discussion  of  the  biology 
of  Microhemhex  monodonta  Say,  were  obtained  between  June  17  and 
July  25,  1913,  at  the  Lake  Laboratory  of  the  Ohio  State  University 
located  at  Cedar  Point,  Sandusky,  Ohio.  This  strip  of  land  is  a 
great  sand-bar  more  or  less  sparsely  covered  with  vegetation.  In 
the  immediate  vicinity  of  the  Lake  Laboratory  the  surface  is  very 
irregular,  due  to  the  shifting  of  the  sand  by  the  wind,  and  on  the 
bottoms  and  sides  of  these  "blow-outs,^'  where  vegetation  is  exceed- 
ingly scarce,  these  wasps  nest  in  countless  numbers.    They  prefer 
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the  open  spaces  entirely  free  from  vegetation,  but  their  burrows  may 
be  found  ahnost  anywhere  among  the  clumps  of  grass  and  even  under 
the  trees  wherever  the  sand  is  free  from  leaves  or  not  hidden  by 
foliage.  Although  a  high  wind,  when  the  sand  is  dry  or  a  violent 
rain-storm,  invariably  alters  in  no  small  measure  the  surface  of  the 
naked  sand,  nevertheless  such  changes  in  no  way  diBCOurage  these 
energetic  little  insects  or  even  seriously  interfere  with  their  prosperity. 
On  June  17  the  wasps  were  found  in  great  numbers  flitting  about 
over  the  sand  and  many  were  already  at  work  on  the  construction 
of  nests.  The  great  majority,  however,  at  this  time  were  males, 
from  which  fact  it  seems  that  the  males  emerge  somewhat  earlier 
than  the  females.  A  number  of  pupae  were  digged  out  of  the  sand 
and  the  insects  permitted  to  emei^e  in  the  laboratory.  In  all  10 
insects  were  secured  ui  this  way  and  all  were  females.  In  searching 
the  sands  from  day  to  day  many  emerging  wasps  were  di^ed  out, 
but  only  a  very  few  of  these  were  males,  and  my  records  show  that 
not  a  single  male  was  thus  discovered  after  the  1st  day  of  July. 

Mating  occurs  immediately  after  the  female  has  emei^ed.    The 
fact  that  the  male  emerges  in  advance  of  the  female  appears  to  be  a 
provision  of  nature  to  insure  the  fertilization  of  all  females.    The 
males  are  constantly  searching  the  sands  for  the  emei^ing  females, 
and  a  female  is  not  long  above  ground  before  she  is  discovered  by  a 
passing  male  and  fertilized.    The  female  is  usually  found  and  seized 
by  a  male  before  she  has  made  any  attempt  to  fly,  and  a  fierce  but 
brief  struggle  precedes  copulation,  the  pah:  rolling  about  on  the  sand 
or  in  some  instances  rising  into  the  air.    Ck)pulation  requires  but  a 
brief  time,  about  haH  a  minute,  and  the  male  seems  capable  of  fer- 
tilizing a  number  of  females.    AH  data  secured  tends  to  show  that 
copulation  occurs  but  once.    While  the  females  are  digging  their 
burrows  and  searching  the  sands  for  food  for  their  young  they  are 
continually  pestered  by  the  roaming  males,  every  one  of  which  in 
passing  a  busy  female  either  hovers  about  her  for  an  instant  or 
pounces  upon  her  back.    In  the  majority  of  such  cases  the  male 
retains  hishold  but  momentarily,  apparently  realizing  very  quickly  that 
he  has  made  a  mistake;  in  others  a  struggle  ensues  upon  the  sand  and 
occasionally  the  male  will  retain  his  position  on  the  back  of  the  female 
for  some  time,  but  in  all  of  these  cases,  and  hundreds  were  observed, 
not  a  single  mating  was  effected.    At  the  dose  of  the  period  of 
investigation  very  few  males  were  in  evidence  and  the  females  in 
great  numbers  were  dicing  their  burrows  in  peace. 

The  nest  is  a  simple  unbranched  tube  and  a  single  larva  is  reared 
in  each.  The  young  is  reared  at  the  extreme  end  of  the  burrow, 
which  is  enlarged  somewhat  to  form  a  brood  chamber.  These  bur- 
rows are  from  8  inches  to  1  foot  in  length  from  end  to  end  and  the 
brood  chamber  is  from  3  to  6  inches  below  the  surface  of  the  sand. 
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The  variation  in  the  length  and  depth  of  the  burrow  depends  a  great 
deal  upon  its  location.  If  it  is  constructed  on  a  level  spot  the  brood 
chamber,  as  a  rule,  is  not  so  far  below  the  surface  as  it  is  when  the 
burrow  is  placed  on  a  sloping  site,  and  the  wind  by  shifting  the  sand 
may  alter  its  depth,  no  matter  where  placed.  In  no  case  did  I  find  a 
burrow  branched  or  with  more  than  a  single  young  within  it. 

The  wasp  d%s  with  great  rapidity,  but  the  length  of  time  required 
to  complete  a  burrow  varies  with  the  condition  of  the  sand  and  the 
abundance  and  activity  of  the  males.  After  a  rain  the  sand  is  wet 
and  heavy  and  the  work  is  laborious,  and  when  the  sand  is  quite  dry 
and  loose  it  slides  down  into  the  entrance  as  fast  as  the  wasp  digs  it 
out.  In  fact,  if  the.sand  is  very  dry  and  loose  the  wasps  can  not  con- 
struct their  burrows  at  all,  and  I  have  seen  them  work  for  half  a  day 
without  being  able  to  get  out  of  sight  in  the  sand,  whereas  when  the 
sand  is  in  good  condition — ^i.  e.,  shortly  after  a  rain — a  burrow  can  be 
completed  in  the  course  of  two  or  three  hours  or  even  less. 

Occasionally  we  find  two  and  even  three  females  contending  for  the 
same  burrow,  and  it  is  interesting  to  watch  the  stru^le  that  ensues. 
When  the  contestants  are  of  the  same  size  the  argument  becomes 
decidedly  strenuous.  They  push  and  shove  and  crowd  each  other 
about  the  entrance  to  the  burrow.  One  will  gain  the  entrance  only 
to  be  seized  by  the  wing  or  hind  leg  and  dragged  out  by  the  other, 
which,  on  gaining  the  entrance,  is  subjected  to  the  same  treatment 
by  her  rival.  Frequently  as  one  of  them  seeks  to  enter  the  burrow 
the  other  will  pounce  upon  her  back,  seize  her,  and  rising  on  the  wing 
carry  her  to  a  short  distance  and  drop  her  without  ceremony  upon  the 
sand.  These  struggles  sometimes  last  for  hours  with  no  decided 
advantage  to  either  and  apparently  no  harm  sustained  by  either. 
The  explanation  of  these  contests  apparently  lies  in  the  fact  that, 
owing  to  the  great  number  nesting  in  the  same  area,  two  or  more 
burrows  are  constructed  with  their  entrances  quite  close  together,  so 
that  one  wasp  in  opening  her  burrow  disturbs  the  entrance  to  the  nest 
of  a  neighbor,  and  if  this  neighbor  is  desirous  of  inspecting  her  nest 
at  the  same  time  a  fight  ensues. 

When  the  burrow  has  been  completed  a  single  egg  is  placed  in  the 
brood  chamber  at  the  extreme  end.  This  is  firmly  fastened  in  an 
upright  position  in  the  sand  of  the  floor  of  the  brood  chamber.  The 
egg  is  white,  cylindrical,  and  roimded  at  the  ends.  The  ^gs  hatch 
in  from  two  to  three  days,  and  the  larvae  at  first  remain  with  the 
posterior  part  of  the  body  still  attached  within  the  egg  shell,  for  the 
egg  is  always  placed  so  that  the  head  of  the  developing  larva  is  upper- 
most, and  it  waves  its  anterior  part  about  in  search  of  food.  No  food, 
however,  is  placed  in  the  burrow  imtil  the  egg  has  hatched.  In  this 
respect  Microhemhex  TMmodonta  resembles  S.  Carolina  as  reported  by 
Hartman.     Miarohembex  monodorUa  feeds  its  young  on  dead  insects, 
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which  it  gathers  up  from  the  surface  of  the  sands,  instead  of  capturing 
and  paralyzing  Uving  insects  by  stinging,  as  do  other  wasps  of  similar 
habits.  The  food  is  consequently  exceedingly  variable;  but  May-flies 
and  midges  were  most  used,  probably  because  of  their  abundance  on 
the  sands  and  the  consequent  ease  with  which  they  could  be  secured. 

When  the  wasp  is  storing  her  nest  with  food  it  is  possible  to  induce 
her  to  take  into  it  insects  placed  at  the  entrance  while  she  is  inside. 
In  tins  manner  I  repeatedly  succeeded  in  having  newly-killed  May- 
fdes,  midges,  house-flies,  and  stable-flies  taken  into  the  nest.  If  a 
May-fly  was  disabled  but  still  possessed  of  life  enough  to  move  its  legs 
or  wings  the  wasp  invariably  appeared  afraid  of  it  and  refused  to  touch 
it  when  it  was  placed  at  the  mouth  of  her  burrow.  I  did  not  observe 
a  single  case  in  which  a  wasp  attacked  and  carried  off  a  living  unin- 
jured insect,  but  they  did  attack  and  carry  off  house-flies,  stable-flies, 
and  even  May-flies  that  I  cast  upon  the  sand  after  having  disabled 
them  to  such  an  extent  that  they  could  not  fly.  In  seizdng  such  an 
insect  the  wasp  appears  to  sting  it,  but  of  this  I  can  not  speak  with 
certainty.  When  one  of  these  insects  was  seized  the  wasp  invariably 
bent  her  abdomen  forward,  bringing  the  tip  into  contact  with  her 
victim,  thus  going  through  the  performances  that  would  be  incidental 
to  stinging;  but  this  same  performance  may  sometimes  be  seen  when 
the  wasp  seizes  a  dead  and  dried  insect  lying  on  the  sand.  I  am  of 
the  opinion,  however,  that  the  instinct  to  sting  still  remains,  and  that 
whether  the  prey  be  a  disabled  or  a  dead  insect  the  wasp  uses  her  sting 
upon  it. 

One  of  the  most  interesting  questions  met  in  this  investigation  is 
"How  do  these  wasps  find  the  entrance  to  their  burrows?"  The 
results  of  my  observations  force  me  to  conclude  that  they  do  so 
through  the  sense  of  smell  or  some  power  similar  to  smell.  When  the 
wasp  has  completed  her  burrow  and  deposited  an  ^g  therein  she 
closes  up  the  entrance  by  dicing  the  sand  into  the  mouth  of  the  bur- 
row until  it  is  filled.  Not  content  with  this  she  smooths  the  sand 
about  the  entrance  and  then  beginning  near  it  she  proceeds  outward 
first  in  one  direction  and  then  in  another,  throwing  the  sand  behind 
her  and  scattering  it  loosely  over  the  spot  where  the  mouth  of  the 
burrow  is  concealed.  When  she  has  finished  there  is  absolutely  not 
a  trace  of  the  burrow  to  be  seen.  Nevertheless  when  the  wasp  returns 
two  or  three  days  later  she  is  able  after  searching  about  over  the  sand 
for  a  Kttle  while  to  dig  down  directly  into  the  mouth  of  the  burrow  as 
readily  as  if  before  filling  it  up  she  had  inserted  a  stake  into  it  to  guide 
her  in  opening  it  again.  She  can  do  this  no  matter  how  greatly  the 
appearance  of  the  surface  has  been  changed  by  wind,  rain,  or  the 
trampling  of  Animfllsi  since  the  time  when  she  so  carefuUy  concealed 
the  entrance.  I  repeatedly  altered  the  appearance  of  the  sand  about 
the  entrance  to  the  nest  between  the  visits  of  the  wasp  while  she  was 
busied  in  bringing  in  food,  but  I  never  succeeded  in  confusii^  her. 
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though  I  dashed  buckets  of  water  over  the  siuiace,  placed  a  small 
pile  of  sand  over  the  entrance,  or  changed  the  surroundings  by  placing 
paper,  leaves,  and  rubbish  about  the  entrance  to  the  nest. 

The  following  is  an  extreme  case:  I  had  been  sitting  on  the  sand  for 
almost  an  hour  observing  a  number  of  wasps  on  a  day  when  the  stable- 
fly  was  causing  me  great  annoyance  by  biting  my  ankles,  and  as  a 
result  the  sand  about  my  feet  had  been  trampled  and  disturbed. 
While  fighting  the  flies  I  observed  a  wasp  searching  about  my  shoe, 
which  at  the  time  rested  flat  upon  the  sand.  She  flew  round  and 
roimd  my  foot,  lighting  first  at  one  point  and  then  at  another,  evi- 
dently trying  to  find  a  means  of  getting  beneath  it.  I  moved  my 
foot  aside  and  the  wasp  after  searching  the  area  covered  by  my  shoe 
began  to  dig  at  a  point  that  had  been  directly  beneath  it.  She  digged 
down  directly  into  her  burrow.  Presently  she  came  out,  closed  the 
burrow  and  set  forth  in  search  of  food.  Here  it  does  not  seem  possible 
that  the  sense  of  sight  or  the  relation  of  surrounding  objects  could 
have  been  of  any  possible  use  in  locating  the  entrance  to  the  burrow, 
for  my  trampling  had  changed  everything  within  2  feet  of  the  nest, 
and  my  foot  was  directly  over  the  entrance  at  the  time  she  b^an  her 
search  for  her  nest. 

As  stated  above,  no  food  is  placed  in  the  brood  chamber  imtil  the 
^g  is  hatched,  and  even  then  sufficient  is  not  provided  at  one  time 
for  the  development  of  the  larva.  It  is  thus  necessary  for  the  wasp 
to  open  and  provision  the  nest  on  two  or  more  days.  My  investiga- 
tions clearly  established  the  fact  that  the  nest  is  provisioned  at  least 
twice  and  possibly  of tener.  When  the  wasp  brings  food  to  the  nest 
she  holds  it  with  her  intermediate  pair  of  legs  tightly  clasped  beneath 
her  and  while  resting  upon  her  hind  l^s  she  digs  open  the  nest  with 
her  front  pair.  This  is  neither  the  easiest  nor  the  quickest  way  of 
accomplishing  the  work  of  opening  the  nest,  but  it  is  much  the  safest. 
If  she  releases  her  hold  upon  her  booty  it  is  almost  sure  to  be  carried 
off  by  another  wasp  in  search  of  food  for  her  young.  Sometimes  the 
dead  insect  is  so  large  that  the  wasp  is  compelled  to  lay  it  aside  while 
opening  the  nest,  but  this  is  never  done  imtil  by  trial  the  wasp  finds 
she  can  not  open  the  nest  while  retaining  her  burden.  It  is  under 
such  conditions  that  she  is  most  likely  to  be  robbed  of  her  property. 
She  is,  however,  just  as  likely  to  be  assailed  while  holding  it  but  with 
less  danger  of  losing  it.  The  stru^les  at  the  mouth  of  the  burrow 
for  the  possession  of  a  dead  insect  are  frequent  and  furious,  the  con- 
testants grappling  and  rolling  over  and  over  on  the  sand.  IVequentiy 
it  happens  that  the  prey  is  dropped  in  the  struggle  and  while  the  pair 
of  contestants  are  rolling  on  the  sand  a  third  wasp  comes  along  and 
settles  the  quarrel  by  qidetly  carrying  off  the  coveted  treasure.  This 
fighting  over  food  is  not  limited  to  struggles  for  possession  at  the 
entrance  to  a  nest,  but  may  occur  at  any  time  when  two  wasps  may 
chance  upon  a  dead  insect  on  the  sand  at  the  same  time,  or  when  one 
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in  possession  of  a  dead  insect  is  met  by  one  empty-handed.  I  have 
frequently  seen  two  wasps  fight  fiercely  for  the  possession  of  a  dead 
insect  that  the  victor,  after  gaining  possession  of  it,  discarded  as  not 
worth  carrying  off. 

When  leaving  her  nest  the  wasp  invariably  closes  the  opening,  but 
no  very  careful  attempt  is  made  to  conceal  the  point  of  entrance  save 
when  the  visits  for  tjiat  day  are  complete.  This  species  is  preyed 
upon  by  a  number  of  parasites  and  this  precaution  of  closing  the  nest 
is  doubtless  to  safeguard  the  nest  against  these  enemies.  They  do 
not,  however,  make  any  effort  to  dose  the  entrance  while  within  the 
nest — ^a  precaution  that  is  practiced  by  both  B.  spinolae  and  B.  mibU' 
ipennis. 

During  the  six  weeks  within  which  these  observations  in  the  field 
were  recorded  efforts  were  being  made  to  resr  the  larval  wasps,  but 
the  final  results  were  far  from  satisfactory.    At  first  I  took  smaQ  bot- 
tles filled  with  moist  sand  in  which  artificial  cells  were  made  wherein 
eggs  and  larvae  of  different  ages  were  placed.    These  were  put  in  a 
box  and  kept  in  the  laboratory.    While  this  work  was  in  progress  the 
weather  was  very  hot  and  every  attempt  ^ided  in  failure,  the  larvae 
invariably  dying  before  reaching  matiuity.    This  method  was  aban- 
doned and  a  box  filled  two-thirds  full  of  sand  and  provided  with  a 
removable  top  was  simk  in  the  sand  so  that  the  top  was  4  inches  below 
the  siu^ace.    In  the  sand  within  the  box  Utile  pits  were  made  and 
stocked  with  ^gs  and  larvae  of  various  stages.    The  cover  was  placed 
on  the  box  and  the  whole  apparatus  covered  to  a  depth  of  about  4 
inches  with  sand.    All  went  well  for  three  days;  conditions  were 
apparently  as  nearly  normal  as  need  be,  but  the  tJiird  day  a  colony  of 
little  red  ants  f  oimd  my  box  and  destroyed  every  vestige  of  my  larval 
wasps.     The  box  was  moved  to  what  was  deemed  a  safe  place  and 
restocked.    Things  floiurished  for  three  days,  when  ants  again  found 
the  box  and  left  not  a  trace  of  the  wasps.    I  next  seciured  shell  vials 
26  by  80  mm.  which  I  partially  filled  with  sand  in  which  pits  were 
made  for  the  reception  of  the  eggs  and  larvae.    A  single  egg  or  lava 
was  placed  in  each  vial  and  a  cork  was  loosely  inserted  to  keep  out  the 
ants  and  the  vials  were  placed  in  the  sunken  box.    This  plan  worked 
quite  well  and  I  succeeded  in  rearing  to  maturity  several  larvae  taken 
at  various  stages  of  development  and  also  in  carrying  two  larval 
wasps  through  from  the  egg  to  matiuity  and  encasement. 

Chi  July  17  a  nimiber  of  nests  in  process  of  construction  were 
marked  and  at  5  p.  m.  of  the  same  day  all  these  nests  were  completed 
and  closed,  save  one,  which  had  been  abandoned.  On  the  morning 
of  the  18th  three  of  these  marked  nests  were  opened  before  the  wasps 
were  astir  and  each  contained  an  egg  in  its  characteristic  position. 
These  were  placed  in  the  breeding  box.  One  was  destroyed  by  mi- 
nute worms,  a  second  was  accidentally  crushed  by  a  fall  of  the  vial, 
but  the  third  hatched.     This  egg  was  deposited  on  the  afternoon  of 
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July  17;  was  still  unhatched  on  the  moming  of  the  19th,  but  was 
hatched  on  the  mommg  of  the  20th.  It  was  fed  daily  on  freshly 
killed  May-flies,  the  remains  of  the  supply  of  food  given  on  one  mom- 
ing being  invariably  removed  before  the  fresh  supply  was  given  on  the 
succeding  day.  It  completed  its  growth  and  began  its  encasement  on 
July  25.  On  the  21st  another  of  these  marked  nests  was  opened  and  a 
larva  apparently  about  24  hours  old  was  secured.  It  had  been  pro- 
vided with  food,  but  whether  on  this  date  or  on  the  20th  could  not  be 
determined.  This  larva  was  placed  in  the  breeding  box,  and  reared 
under  conditions  similar  to  the  preceding.  It  likewise  completed  its 
growth  on  the  25th  but  failed  to  encase.  On  the  23d  another  of 
these  marked  nests  was  opened  and  a  larva  secured  therefrom  and 
placed  in  the  breeding  box.  This  one  completed  its  development  on 
the  26th  but  failed  to  encase — due  to  neglect  on  my  part.  In  the 
case  of  the  first  two  the  time  from  the  deposition  of  the  egg  to  com- 
pletion of  the  feeding  of  the  larva  was  eight  days  and  in  the  third  nine. 
It  is  quite  probable  that  the  time  normally  required  by  the  wasp  is 
somewhat  greater  than  this  since  the  character  and  quantity  of  food 
supplied  to  the  larvae  in  the  breeding  case  was  much  superior  to  that 
usually  furnished  by  the  mother  wasp. 

When  the  period  of  feeding  is  complete  the  larva  encases  itself  in 
an  elongated  egg-shaped  cell  or  cocoon  composed  of  grains  of  sand 
held  together  by  threads  of  silk  that  are  covered  with  some  adhesive 
substance,  probably  furnished  by  glands  in  the  mouth  of  the  insect. 
My  breeding  experiments  tend  to  show  that  the  larvae  can  not  encase 
unless  they  are  buried  in  the  sand.  Many  larvae  brought  to  maturity 
in  the  vials  simply  spim  a  flat  web  of  silk  in  their  cells,  and  perished 
without  forming  cocoons  whereas  others  burrowed  down  into  the 
sand  in  the  vials  and  readily  encased.  Others  failing  to  burrow  into 
the  sand  were  covered  loosely  with  sand  by  filling  up  the  vials.  These 
readily  formed  their  cocoons. 

The  first  encased  larva  found  in  the  field  was  secured  on  Jxme  28 
and  it  is  not  probable  that  many  mature  earlier  than  this  date.  Two 
weeks  later  encased  larvae  were  very  frequently  f oxmd  when  burrows 
were  opened.  It  is  not  easy  to  distinguish  a  newly  constructed  co- 
coon from  one  formed  the  year  before  without  opening  the  cocoon. 
If  the  cocoons  are  very  carefully  removed  the  newly  constructed 
ones  invariably  have  adhering  to  them  loose  silk  fibers  resembling 
the  web  of  a  spider;  these  are  never  present  on  a  cell  a  year  old. 
The  old  cells  are  ako  somewhat  darker,  but  this  is  not  a  reliable  cri- 
terion. In  no  instance  was  a  cell  found  in  a  brood  chamber  or  among 
the  remains  of  food.  It  appears  that  the  larva  when  it  ceases  feeding 
either  advances  from  the  brood  chamber  a  short  distance  into  the 
timnel  where  its  narrower  diameter  permits  the  larva  to  reach  the 
sand  on  all  sides  or,  more  rarely,  makes  its  way  into  the  sand  from  the 
side  of  the  brood  chamber.    In  all  these  instances  where  the  cell  was 


Digitized  by 


Google 


Na  2178.        A  REVISION  OF  THE  BBMBICINB  WASPS^PARKBR,  141 

diacovered  before  its  situation  had  been  disturbed  and  its  relation  to 
the  burrow  could  be  positively  determined  the  cell  was  found  in  the 
tunnel  of  the  burrow  from  one  to  three  inches  from  the  remains  of  the 
food  left  in  the  brood  chamber.  Whether  the  cells  found  in  the  sand 
at  one  side  of  the  brood  chamber  (a  circumstance  that  was  observed 
several  times)  was  formed  there  by  the  larva,  or  had  been  dislodged  in 
the  digging  or  was  formed  in  another  tunnel  not  associated  with  the 
brood  chamber  near  it,  are  questions  that  I  failed  to  settle  to  my  own 
satisfaction.  The  fact  that  some  of  the  larvae  in  my  breeding  vials 
burrowed  for  an  inch  or  more  into  the  sand  shows  that  the  larva  can 
if  it  chooses  make  its  way  into  the  sand  from  the  brood  chamber  with- 
out the  aid  of  a  timnel. 

After  encasing  the  insect  remains  in  the  larval  form  until  the  fol- 
lowing spring.  Just  when  the  change  to  the  pupa  state  is  made — that 
isy  how  long  the  pupa  stage  lasts — I  have  not  determined,  since  all  the 
cocoons  secured  from  the  sands  after  I  took  up  my  work  on  June  17, 
contained  either  the  pupae  of  the  wasp  or  larvae  or  pupae  of  para- 
sites. When  the  wasp  is  ready  to  emerge  it  cuts  off  a  circular  cap 
from  the  end  of  the  cell  and  comes  out.  AH  cocoons  from  which  the 
wasp  had  emerged  were  found  densely  filled  with  sand,  evidently  dig- 
ged back  into  them  by  the  wasps  at  the  time  of  emergence. 

No  very  careful  attempt  to  determine  the  parasites  that  prey  upon 
M.  mamodanta  was  made.  The  most  conunon  one  is  a  species  of 
Bonibylid  fly,  Exopro8opa  fasdpennis  Say,  which  was  repeatedly 
taken  in  the  act  of  ovipositing  in  the  sand  at  the  entrance  to  the 
burrows  of  the  wasp  and  a  pupa  of  which  was  taken  from  a  cocoon 
of  this  species.  Another  parasite  taken  from  a  cocoon  is  a  species  of 
MutUUd  wasp,  DasymubiJlaj  species)  In  additon  to  these  a  nxmi- 
ber  of  small  parasitic  flies,  probably  Tachinids,  were  always  busy 
about  the  entrance  to  the  burrows  awaiting  an  opportimity  to  dash 
into  the  opening  behind  the  wasp  as  she  entered  her  nest  and  de- 
posited an  egg  upon  the  food  she  carried  in  for  her  young.  The 
Uttle  red  ants  that  interfered  with  my  breeding  operations  also  tun- 
nel through  the  sand  and  destroy  the  contents  of  every  nest  that 
they  chance  to  find. 

EXPLANATION  OF  FIGURES. 

Figures  1  to  6,  inclusive,  were  made  from  microscopic  projections  of  balsam  mounts 
of  the  wings.  They  are,  therefore,  exact  in  outline  and  proportions  and  since  all 
were  drawn  on  the  same  scale  of  magnification  the  relative  sizes  are  shown.  No  other 
drawings  were  made  from  balsam  mounts;  they  were  made  directly  from  the  naked 
objects.  In  preparing  the  genital  stipites  the  wasps  were  relaxed  and  the  genitalia 
exserted  and  allowed  to  dry  either  attached  to  the  abdomen  of  the  wasp  or  more  fre- 
quently detached  and  mounted  on  strips  of  paper  placed  on  the  pin.  All  figures 
except  those  of  the  wings  are  camera  lucida  drawings  made  with  a  Bausch  &  Lomb 
microscope,  using  a  48  mm.  objective  and  lOX  ocular,  except  in  the  case  of  figure  80, 
where  a  16  nun.  objective  and  5X  ocular  were  used,  and  in  the  case  of  figures  218to 
230,  inclusive,  where  a  48  mm.  objective  and  15X  ocular  were  employed.  Wherever 
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possible  two  drawings  of  the  genital  stipites  of  each  spedee  were  made,  an  outline 
drawing  of  the  dorsal  aspect  of  the  pair  of  stipites  and  a  more  careful  drawing  of  a 
single  one  of  the  same  individual,  the  stipes  being  shifted  so  that  the  view  falls  ver- 
tically upon  its  broad  expanse.  Drawings  of  a  single  stipes  of  a  species  are  of  the  more 
careful  kind.  In  a  few  cases  stipites  of  several  individuals  of  one  spedee  are  figured 
to  show  variation. 
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FiQ8.  7-44.— Eighth  stebnitb  or  7,  STEinouA  moBiPES,  temtbal  view;  8,  S.  dupucata,  yxntkal  yhw; 

9,  8.  ALBICANTIA,  TSNTIUL  VISW;  10,  8.  OBUQUA,  yXMTRAL  VBW;  11,  8.  TSBUJJB,  YEHTKLL  VIBW;  12,  8. 
MlOBXPEa,  LATERAL  VIBW;  13,  8.  DUPUCATA,  LATERAL  VIEW;  14,  8.  ALBICANTIA.  LATERAL  VIEW;  15,  8.  OBUQUA, 
LATERAL  VIEW;    16,  8.  SBIAUS,  LATERAL  VIEW;    OENRAL  BTinTES  OF  17-10,  8TEMI0UA   mORIPBS;    20-72, 

8.  dupucata;  23-26,  8.  AUUCAimA;  26-28,  8.  OBUQUAi  29-30,  8.  tibialis;  Tibia  akd  metatarsus  or  81, 
Stenioua  obuqua,  male;  32,  8.  tibialis,  male;  83,  B.  tibialis,  female;  34,  8eventh  tergite,  8tictia 

8I0NATA.  male;  36,  LATERAL  SPINE,  SEVEMTH  TERORB,  8.  BIQNATA,  MALE:  36,  8EVEMTH  TBROITB,  8.CAROU1CA, 

male;  37,  Lateral  spine,  seventh  terorb,  8.  Carolina,  male;  Genital  snpms,  88-39,  8.  sionata; 
40-41,  8.  CAROLINA;  42,  Middle  pemora,  S.  Carolina,  male;  Aktimka,  48, 8.  offiVAZA,  mau;  44,  8.  cabo> 

UNA,  MALE. 
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Figs.  45-8S.~Gxnital  otipites  of  45-40,  SncnsuA  picnntONs;  47-48,  8.  lOBMoaA.;  4&-M,  8.  mxlamostebna.; 
51-62,  8.  sebrata;  53,  8.  plana;  64-55,  8.  tubxbcxtlata;  66,  8.  Cauoia;  57-58,  8.  bitubebculata;  6^-6^ 
8.  emaboinata;  61-62,  8.  pulchblla;  63-64,  S.  SPECioaA;  65-66,  8.  mblampous;  67-68,  8.  yillosa;  69-7(]( 
8. TEKUlCOBNis;  71-72, 8.  meoaceba;  73-74, 8.  ezioua;  75, 8.  pulla;  76-77, 8.  pemobata;  78-79, 8.  diveboens; 
80,  Apical  beoments,  antenna  or  8.  picnpBoira,  male;  81,  Antenna  or  8.  roBMoaA,  male;  82,  8.  melan- 

08TEBNA,  male;  83,  8.  SEBBATA,  MALE;   84,  8.  PLANA,  MALE;  85,  8.  CALLDTA,  MALE. 
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Fios.  86-110.— AKTunrA  of  80,  SnoiBLLA  bitubbbculata,  uxlk;  87,  8.  emaboinata,  maub;  88,  8.  pdl- 
CHEiXA,  male;  89,  8.  spiaoaA,  male;  90,  8.  tenuicobnib,  mais;  91,  8.  mbbqacbea,  male,  babal  paet; 
92,  8.  BXiouA,  male;  93,  8.  pttlla,  hale;  94,  8.  ebmorata,  male;  96  8.  diveeoens,  male;  96,  Middle 

nBLL  AND  METATABanS  OF  8.  PICnVBONS,  MALE;  97,  S.  FOBMOSA,  MALE;  96,  LABT  SEGMENT,  LEFT  ANTEBIOB 
TABSfJS  OF  8.  FOBMOSA,  MALE;  99,  KlDDLE  HBU  AND  MBTATABSUS  OF  8.  MELANOSTEBNA,  MALE;  100,  8. 
8EBBATA,  MALE;    101,  8.  TUBEBCULATA,  MALE;   102,  LAST  SEGMENT  BIGHT  ANTEBIOB  TABSUS  OF  S.  TUBEB- 

cuLATA,  male;  103,  Middle  ubia  and  metatabsts  of  S.  calusta,  male;  104,  8.  bitubebculata,  male; 
105,  S.  emabginata,  male;  106,  8.  pulchella,  male;  107,  S.  spEaosA,  male;  108,  8.  melampous,  hale; 
109,  Middle  tibia  of  S.  femobata,  male;  llO,  8.  DiyBBOBNS,  male. 
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Figs.  iil-138.— Genital  stipiies  or  111-112,  Bictbtes  fodiens;  lia-ll4,  B.  ventbalis;  115-116,  B.  pabata; 
117-118,  B.I-rASOATA;  11^120,  B.  yabieoata;  121-122,  B.annulata;  123,  B.  obachjs;  124-125,  B.yidu- 
ata;  125-127,  B.  insidiatbix;  128-129,  B.  capnofteba;  130-131,  B.  mesillbnsis;  132,  Kiddlb  femitb  of 

B.  TENTBAUS,  MALE;  133,  B.  CAFNOPTEBA,  MALE;  134,  POSTEBIOB  COXAE  OF  B.  FODQENS,  FEMALE;  135, 
ULTDCATE  TEBOITE  of  B.  FODIEN9,  FEMALE;  136,  B.  BUBMBDEBBI,  IIMALB;  137,  B.  AKNULAIA,  FEMALE; 
138,  B.  CAFNOPTEBA,  FBMAUB. 
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FIG8. 139-184.— Oemral  snpms  or  139-140,  Bkmbiz  abcuata;  141,  B.  U-scbipta;  142-143,  B.  cinesea;  144-146 
B.  Hum;  14&-147,  B.  nubujpennis;  148-140,  B.  amoxma;  150-151,  B.  sati;  153-153,  B.  bkltsagei;  154, 
B.  nsNEBDOMA;  155-156,  B.  roxi;  157-158,  B.  spinolas;  150-160,  B.  spinolae,  SHOWlNa  vabiation;  161- 
162,  B.  CAifEBom;  163-164,  B.  oomata;  165,  B.  oomata,  BHOwiNa  vabiation;  166-167,  B.  fbimaaxstatb; 

168^  B.  PBIMAAE81ATE,  SHOWINa  YAUAISON;  160-170,  B.  SOOLANB;  171-173,  B.  PBUIN08A;  173-174,  B.  BEUTKN- 

vmixsi;  175-176,  B.  oocmEMTAUs;  177-17S^  B.  teoolodttbs;  179-180,  B.xslamabpis;  181-183,  B.  texana, 

188-184,  B.  HEUANTHOPOUS. 
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Fios.  18S-211.— Amtxnna  OF  186,  Bembdc  abcuata^malk;  1S6,  B.  cinebea,  hale;  187,  B.  binei,  male;  188, 

B.  NTTBIUPBNNIS,  MALE;  189,  B.  AMOENA,  MALE;  190,  B.  8ATI,  MALE;  191,  B.  BELTSAOEi,  MALE;  192,  B. 
8TBNEBD0MA,  MALE;  193,  B.  lOXI,  MALE;  194,  B.  SFINOLAX,  MALE;  195,  B.  CAMEBONI,  MALE;  196,  B.  CO- 
MATA,  MALE;  197,  B.  PRIMAAE8TATE,  MALE;  198,  B.  SDOLANS,  MALE;  199,  B.  PBT7INOSA,  MALE;  200,  B. 
BBT7TENMULLBBI,  MALE;   201,  B.  OOODENTALIS,  MALE;  202,  B.  TBOGLODTTES,  MALE;  203,   B.  MSLANASPD, 

male;  204,  B.  texama,  male;  206,  B.  heliamthopolis,  male;  206,  Cltpeus  and  labbitm  or  B.  abcuata, 

LATERAL  YIKW;    MlDDLB  TIBIA  AMD  MXTATAB8V8  OF  207,  B.    ABCUATA,    MALE;    206,  B.  U-flCRIPTA,  MALE; 

209,  Middle  tibu  and  tabsus  or  B.  himei,  maib;  Middlb  mbtatabsub  and  tibial  sfub  or  210,  B. 

AMOENA,  211,  B.  BATL 
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Fia8.  212-230.— Cltpeus  A2n>  iabbttm  or  212,  Bxxbdc  Bsltraoei,  latkkal  view;  213,  Sixth  tesoitk  of  B. 

VKLnAQTlf  TEMALB;  214,  Mn>DLB  TIBIA  AHD  MXTATABSUS  OF  B.  8TENBBDOMA,  HALE;  215,  VENTRAL  VIEW, 
SnCBMRES  6^  OF  B.  STKNEBDOMA,  KALE;  216,  SIXTH  TEBQITE  OF  B.  BUOOSA,  FEMALE;  217,  CLTPEVS  AND 
LABSUM  OF  B.  BUOOaA;  PBOCE88  ON  SECOND  8TEBNITE  OF  218,  MiCBOBElCBEX  AUBATA,  MALE;  219,  M.  MONO- 
DONTA,  male;  230,  IL  HIBSUTA,  MALE;  GENITAL  9TIPITE8  OF  221-222,  M.  AUBATA;  223-224,  M.  HIBST7TA;  22&-226, 
IL  MONODONTA  (OHIO);  227-228,  IL  MONODONTA  (FLOBIDA);  229-230,  IL  MONODONTA  (WASHINGTON). 
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NORTH  AMERICAN  EARTHWORMS  OF  THE  FAM^Y  LUM- 
BRIODAE  IN  THE  COLLECTIONS  OF  THE  UNITED  STATES 
NATIONAL  MUSEUM. 


By  Frank  SmitH; 

ProfeuoT  ofSyittmatic  Zoology,  Univenity  of  Illinois. 


INTRODUCTION. 

The  classification  of  earthworms  in  common  use  at  the  present 
time  recognizes  four  f amiUes  of  which  three  are  represented  in  North 
America.  The  piesent  paper  deals  with  the  family  Lumbriddae, 
which  is  chiefly  represented  in  Europe  and  Western  Asia  where  it 
prestimably  originated.  North  America  has  scarcely  a  dozen  indige- 
nous species  of  this  family  as  yet  described  and  but  a  slightly  larger 
nxmiber  of  species  that  are  also  found  in  the  Eurasian  region.  A 
considerable  number  of  the  latter  have  probably  been  introduced 
into  North  America  through  the  agency  of  European  settlers.  The 
earthworms  which  are  most  characteristic  of  the  North  American 
region  belong  to  the  f  amiUes  Megascolecidae  and  Geoscolecidae  and 
will  be  dealt  with  in  a  subsequent  paper. 

The  systematic  Uterature  on  North  American  Lxmibricidae  is 
decidedly  meager.  Eisen  was  the  pioneer  in  this  field,  and  in  1874 
listed  nine  species  of  which  four  were  described  as  new.  These  spe- 
cies were  recorded  as  from  Mount  Lebanon,  New  England,  and  from 
Niagara,  Canada.  Correspondence  with  Doctor  Eisen  has  brought 
out  the  fact  that  the  Mount  Lebanon  mentioned  is  really  in  the 
eastern  part  of  the  State  of  New  York.  Michaelsen  described  two 
new  species  from  Georgia  and  Florida  in  1894  and  one  from  North 
Carolina  in  1910,  and  in  1900  published  an  important  paper  dealing 
with  the  distribution  and  relationships  of  the  lumbricid  fauna  of 
North  America.  Ude  described  a  new  species  from  Georgia  in  1895, 
and  H.  F.  Moore  in  the  same  year  described  a  new  species  from 
Pennsylvania  for  which  he  had  in  1893  described  the  new  genus 
Bimastos.  Finally,  Smith  and  Gittins  described  two  new  Illinois 
species  in  1915,  and  in  the  same  year  Smith  pubhshed  the  descrip- 
tion of  a  new  variety  together  with  a  list  of  the  species  found  in 
Illinois. 
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The  Lumbricidae  in  the  coUectioii  of  the  United  States  National 
Museum  fortunately  include  specimens  presented  by  Eisen  from  the 
original  collections  on  which  he  based  his  descriptions  of  three  of 
the  new  species  mentioned  above.  These  permit  a  description  of 
the  internal  anatomy,  of  which  a  lack  of  Imowledge  had  left  their 
actual  relationships  in  doubt. 

This  paper  forms  No.  70  of  the  series  of  contributions  from  the 
zoological  laboratory  of  the  University  of  Illinois. 

TERMINOLOGY. 

There  is  much  lack  of  imif ormity  in  the  use  of  terms  and  symbols 
in  publications  dealing  with  earthworms,  and  hence  it  is  desirable 
to  explain  some  of  those  used  in  this  paper.  Those  adopted  are  the 
simplest  which  are  sanctioned  by  the  usage  of  the  more  careful 
recent  writers  of  systematic  papers  on  the  group. 

Arabic  numerals  are  used  to  designate  the  number  of  a  somite, 
counting  from  the  anterior  end.  When  the  separation  between 
somites  is  obscure,  advantage  may  be  taken  of  the  fact  that  the  first 
setae  are  borne  on  the  second  somite.  Externally  the  limits  of 
somites  are  ordinarily  indicated  by  transverse  (intersegmental) 
grooves,  while  internally  the  septa  serve  this  purpose.  Not  infre- 
quently, and  especially  in  the  anterior  part  of  the  worm,  there  is  a 
considerable  lack  of  correspondence  in  the  external  and  internal 
boundaries  of  somites  thus  indicated.  Septa  and  intersegmental 
grooves  for  any  two  adjacent  somites  are  represented  by  the  same 
formida — ^for  example,  5/6 — ^the  context  showing  which  is  meant. 
In  the  Lumbricidae  there  are  eight  setae  to  the  somite,  and  these  are 
more  commonly  arranged  in  pairs.  It  is  customary  to  indicate  the 
setae  of  either  side  by  the  use  of  the  letters  a,  6,  c,  and  d;  the  ventral- 
most  seta  being  designated  by  a,  the  next  by  6,  the  next  by  c,  and  the 
dorsalmost  one  by  d.  If  the  distances  db  and  cd  are  less  than  one- 
third  of  the  distance  be,  the  setae  are  said  to  be  closely  paired;  and  if 
otherwise,  they  are  widely  paired,  or  they  may  be  unpaired  or  sepa- 
rate, li  the  prostomium  completely  divides  the  peristomium  and 
the  longitudinal  grooves  which  form  its  lateral  boundaries  extend 
clear  to  the  intersegmental  groove  1/2,  the  prostomium  is  said  to  be 
tanylobic.  li  the  prostomium  and  its  lateral  grooves  extend  only 
part  way  across  the  peristomium  and  fail  to  reach  the  groove  1/2, 
it  is  called  epilobic.  Tubercula  pubertatis  are  glandidar  ridges 
closely  associated  with  the  ventral  edges  of  the  clitellum  on  some  of 
its  somites. 

The  spermathecae  are  pouches  which  open  to  the  exterior  and 
receive  sperm  cells  from  another  individual.  They  are  the  same  as 
the  seminal  receptacles  mentioned  in  many  textbooks.  The  sperm 
sacs  open  into  the  cavity  of  10  or  11  and  store  temporarily  the  sperm 
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cells  produced  in  those  somites.  Each  sperm  sac  lies  in  a  somite 
adjacent  to  the  one  into  which  it  opens.  These  organs  are  often 
called  seminal  vesicles  in  the  textbooks. 

In  the  following  key  marginal  numbers  in  parentheses  refer  to 
other  paragraphs  in  the  key  which  contain  alternative  statements 
which  are  to  be  compared  with  the  one  concerned  and  a  decision  made 
between  them. 

TECHNIC. 

An  adequate  study  of  earthworms  for  systematic  purposes  de- 
mands serial  sections  of  sexually  mature  specimens,  although  much 
important  information  can  be  gained  from  careful  dissections. 

When  there  is  scarcity  of  material  and  in  dealing  with  types,  the 
writer,  beginning  at  the  anterior  end  and  using  a  safety  razor  blade, 
splits  the  specimen  in  the  sagittal  plane  as  far  as  desired  and  at 
least  through  the  16th  somite.  A  piece  on  one  side  of  thi»<^ut  is  re- 
moved and  made  into  serial  sagittal  sections.  If  there  is  dirt  in  the 
alimentary  tract  in  the  piece  to  be  cut,  it  must  be  removed  before  im- 
bedding. One  is  less  likely  to  lose  sections  at  the  end  of  the  series 
if  he  begins  sectioning  on  the  side  opposite  the  cut  surface. 

KST  TO  8PBCIBS  OF  LITMBRIODAB  BIPOBTKD  TN  KOBTH  AMXBICA. 

1  (41)  ProBtomium  incompletely  divides  the  peristomium,  epilobic 2. 

2  (40)  Spermaries  and  spermiducal  funnels  not  inclosed  in  sperm  vesicles.   (Anterior 

margin  of  clitellum  is  anterior  to  30  in  species  included  in  this  key.)   HelodrUtis  .3. 

3  (17)  Spermathecal  pores,  dorsal  to  seta  line  dy  near  mid-dorsum 4. 

4  (9)  Posterior  margin  of  clitellum  not  extending  as  far  as  29;  antero-dorsal  surface  of 

body  pigmented  with  some  shade  of  brown .    Amphibious.    Subgenus  Eisendella  .5. 

5  (6)  (7)  (8)  Spermiducal  pores  on  13;  clitellum  on  22  or  23-26  or  27. 

H.  {E.)  tetraedrus  iypica. 

6  (5)  (7)  (8)  Spermiducal  pores  on  15;  clitellum  on  22  or  23-27. 

H.  (E.)  tetraedrus  hercynia. 

7  (5)  (6)  (8)  Spermiducal  pores  on  13;  clitellum  on  20  or  21-24  or  26. 

H.  {E.)  tetraedrus  neapolitana. 

8  (5)  (6)  (7)  Spermiducal  pores  on  15;  clitellum  on  20  or  21-24  or  25. 

H.  {E.)  tetraedrus  ninnii. 
9(4)  Clitellum  extending  posteriorly  at  least  to  29 Sul^nus  Eisema, 10, 

10  (11)  Setae  widely  paired;  a6;6c.cj=5:9:5 H,  (E.)  venetus  hortensis. 

11  (10)  Setae  closely  paired 12. 

12  (13)  Three  pairs  of  spermathecal  pores,  8/9,  9/10,  and  10/11;  clitellum,  24-30. 

H.  (E.)  l&nnbergi. 

13  (12)  Two  pairs  of  spermathecal  pores 14. 

14  (15)  (16)  Clitellum,   24-31;  tubercula  pubertotis,   27-29..,. E.  (E.)  carolinensis, 

15  (14)  (16)  Clitellum,  24,  25  or  26-32;  transversely  banded  with  brown  and  buff. 

H.  (E.)fo€t%dus. 

16  (14)  (15)  Clitellum,  24,  25  or  26-31,  32  or  33;  tubercula  pubertatis,  29-31;  without 
pigment H.  (E.)  roseus. 

17  (3)  Spermathecal  pores,  when  present,  in  or  ventral  to  seta  line  d 18. 

18  (22)  (25)  Four  pairs  of  sperm  sacs  in  9-12;  spermathecae  present;  setae  closely 
paired Subgenus  Alhlobophor a. 19, 
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19  (20)  (21)  Clitellum,  27  or  28-34  or  35;  tubercula  pubertatis,  31  and  33  or  31-33. 

H.  (A.)  caliginotut  or  var. 

20  (19)  (21)  Glitellum,  27  or  28-35;  tubercula  pubertatis,  32-34 H,  (A.)  longus, 

21  (19)  (20)  Clitellum,  29-37; tubercula  pubertatw  on  31, 33,  and  35  .J?.  (A.)  dihroticua. 

22  (18)  (25)  Three  pairs  of  sperm  sacs  in  9, 11,  and  12;  spermathecae  present;  setae  of 
North  American  species  widely  paired  or  separate Subgenus  Dendrobaena.  23. 

23  (24)  Clitellum,  27,  28,  or  29-33  or  34;  tubercula  pubertatis,  31-33. . H,  (D.)  octaedrua. 

24  (23)  CUteUiim,25or26-31  or 32;tubercula pubertatis, 28-30. .F.(2).)«i6ruWcwnrfi«. 

25  (18)  (22)  Two  pairs  of  sperm  sacs  in  11  and  12;  spermathecae  absent  (sometimes 
imperfectly  developed  in  H,  tenuis) Subgenus  BimoMtua  26. 

26  (39)  Setae  more  or  less  closely  paired 27. 

27  (28)  (35)  Clitellum,  23-28;  large  chamber  at  end  of  sperm  duct. .  .H.  (B.)  pdvstrU. 

28  (27)  (35)  Clitellum,  otherwise  but  including  less  than  ten  somites 29. 

29  (32)  Anterior  maigin  of  clitellum,  anterior  to  23 30. 

30  (31)  Clitellum  on  22-29;  oft  equal  to  erf H.  (B.)  tumidus. 

31  (30)  Clitellum,  beginning  at  20-22;  ab  greater  than  cd 

H,  (B.)  ffieseleri  and  var.  hempeli, 

32  (29)  Anterior  maigin  of  clitellimi  on  24  or  25 33. 

33(34)  Clitellum,  24-30 E.  (B.)  parvus. 

34(33)  CliteUum,  24  or  26-31 H.  (B.)  beddardi. 

35  (27)  (28)  Clitellum  including  10  somites  or  more 36. 

36  (37)  (38)  CUtellum,  23-32  or  24r^ H.  (B.)  longicindus. 

37  (36)  (38)  Clitellum,  f  25-35 H.(B.)welchi. 

38  (36)  (37)  CUteUum,  27-37 H.  (B.)  uteH. 

39  (26)  Setae,  widely  paired;  clitellum,  26-31  or  32 H.  (B.)  tenuis. 

40  (2)  Spermaries  and  spermiducal  funnels  inclosed  in  sperm  vesicles;  clitellum,  30-35; 
tubercula  pubertatis,  31-34;  setae  separate  or  widely  paired  .  .Ociolasium  lacteum. 

41  (1)  Prostomium  completely  divides  the  peristomium,  tanylobic;  spermaries  and 
spermiducal  funnels  inclosed  in  sperm  vesicles;  sperm  sacs  in  9, 11,  and  12. 

LumMcus.  42. 

42  (43)  (44)  Clitellum,  26  or  27-32;  tubercula  pubertatis  28-31 L.rubellus.  • 

43  (42)  (44)  Clitellum,  28-33;  tubercula  pubertatis,  29^2 L.castaneua. 

44  (42)  (43)  Clitellum,  31  or  32-37;  tubercula  pubertatis,  33-36 L.  terrestris. 

Lumhricus  festivus  (Savigny),  clitellum,  34-39,  has  been  reported  in  Canada  by 

Stafford  (1902). 

Family  LUMBRICIDAE. 

Earthworms  of  this  family  have  but  eight  setae  to  each  somite. 
The  anterior  border  of  the  clitellum  is  posterior  to  the  spermiducal 
pores  which  in  the  great  majority  of  species  are  on  somite  15  but 
in  a  few,  are  one  to  three  somites  further  anterior.  A  calcif erous  gland 
is  present  in  the  region  of  the  gonads  and  a  gizzard  at  the  anterior 
end  of  the  intestine.  There  are  no  typical  prostate  glands  extending 
freely  into  the  coelomic  cavity.  As  in  the  great  majority  of  earth- 
worms, the  spermaries  and  spermiducal  fimnels  are  in  10  and  11 
and  the  ovaries  in  13  and  oviducal  pores  in  14. 

A  satisfactory  grouping  of  the  species  of  this  family  into  genera 
and  subgenera  has  proven  to  be  extremely  difficult.  Michaelsen 
has  recently  (1910)  discussed  these  difficulties  and  has  reduced 
the  number  of  genera  to  three — HelodrUus,  Odolcmum,  and  Lwmr- 
bricus.    Helodrilus  includes  the  great  majority  of  the  species  of  the 
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family  and  is  tentatively  subdivided  by  Michaelsen  into  six  sub- 
familiesy  not  very  sharply  defined,  of  which  five  are  represented  in 
North  America, 

Genus  HELODRILUS  Hoffmeister,  1845. 

The  chief  character,  by  which  species  of  this  genus  are  distinguished, 
is  the  absence  of  any  special  sperm  vesicles  enclosing  the  spermaries 
and  spermiducal  fimnels. 

Subgenus  Eiseniella  Michaelsen,  1900. 

For  synonomy  see  Michaelsen  (1900a:  471). 

Michaelsen  (1910)  has  reduced  this  group  from  generic  to  sub- 
generic  rank  and  considered  its  relationships  to  the  subgenus  Eisenia 
(Malm)  to  be  so  close  as  to  hardly  warrant  their  separation.  The 
only  character  used  as  a  basis  for  such  separation  is  the  somewhat 
shorter  gizzard  which  is  chiefly  confined  to  ^  the  17th  somite  in 
Eiseniella  and  ordinarily  involves,  in  addition,  more  of  the  18th 
somite  in  others.  A  much  more  significant  character  is  probably 
to  be  found  in  the  position  of  the  oviducal  pores.  My  study  of 
American  material  of  IlelodrUus  tetraedrus  f .  typicay  H.  t.  f .  Jierq/niaj 
and  Eisen's  Tetragonurus  pupa  has  shown  in  every  specimen  exam- 
inedy  the  oviducal  pores  opening  shghtly  mesad  of  a  instead  of  shghtly 
dorsad  of  h;  where,  as  far  as  known,  they  open  in  all  other  Lum- 
bricidae.  If  similar  relations  are  found  in  European  material,  as  is 
probable,  the  retention  of  the  subgenus  will  be  on  a  much  better  basis. 

Eiseniella  differs  from  the  other  subgenera,  except  Eisenia,  in 
having  the  pores  of  the  paired  spermathecae  between  the  seta  line 
d  and  the  mid-dorsal  line. 

HELODRILUS  (EISENIELLA)  TETRAEDRUS  (Sarlgiiy)  forma  TYPICA. 

Entcrion  Utraedrum  Saviqny,  1826:  184. 

Allunis  tetraedrus  Eisen,  1874:  54. 

EUeniella  tetraedra  (typica)  Michaelsen,  1900a;  472. 

HelodrUus  (Eiseniella)  tetraedrus  fonna  (ypica  MicnAEL9EN,  1910:  11. 

For  more  complete  synonomy  of  this  and  other  species,  seo 
Ifichaelsen,  1900a. 

Length,  3-6  cm.  Somites,  70-90.  Color,  quite  variable,  but 
usually  some  shade  of  brown.  Prostomium  usually  •epilobic.  Setae 
paired ; slightly  posterior  to  clitellum,  aa:  ah:lc:  cd:  dd  =  Z:  1 ;  3 :  1:6; 
near  posterior  end,  aa:  ah:  he:  cd:  dd=^ 5:  2:5:2:  6-8.  Clitellum  on 
22  or  23-26  or  27.  Tubercula  pubertatis  on  23-25  or  26.  First 
dorsal  pore  on  4/5.  Spermiducal  pores  on  13.  Oviducal  pores 
on  14,  slightly  mesad  of  a.  Spermathecal  pores  on  9/10  and  10/11 
between  d  and  mid-dorsal  line.  Septa,  7/8-11/12  slightly  thickened. 
Longitudinal  partitions  of  the  calciferous  gland,  narrow  and  tho 
65008^— Proc.N.M.vol.52— 17 11 


Digitized  by 


Google 


162  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  tou  62. 

entire  gland  poorly  developed  as  compajred  with  those  of  many 
lumbricid  species.  Spenn  sacs  in  9-12.  Spennathecae  on  dorsal 
side,  chiefly  in  septa  9/10  and  10/11.  This  position  of  the  sper- 
matJiecal  pores  is  tiie  more  usual  one  and  is  stated  by  Cognetti  (1905) 
to  be  the  normal  one  in  European  specimens.  It  difPers  from  the 
statements  of  Rosa  (1893),  Michaelsen  (1900a),  and  of  Smith  (1915). 

H.  tetraedrus  f .  iypica  finds  favorable  conditions  in  the  water-soaked 
banks  of  streams,  lakes,  and  ponds.  It  is  distributed  generally 
throughout  Europe  and  in  many  parts  of  the  world  where  Europeans 
have  settled.  In  the  United  States  it  has  been  reported  from  Penn- 
sylvania and  California. 

New  localities:  Ohio,  Michigan,  Indiana,  Illinois,  (Colorado,  and 
Washington  (Puget  Sound  region). 

HELODSILUS  TBTSAEDRUS  fonna  HBRCTNU  (BflchMiMB). 

AUurui  hercynius  Michablsbn,  1890:  7. 

Biamiella  tdraedra  hereynia  Michaelsen,  1900a;  473. 

Hdodrilus  (EiaemeUa)  Utraedrtu  f.  Jiercynia  Michaelsen,  1910:  11. 

Similar  to  f.  typica  except  that  the  spermiducal  pores  are  on  15 
instead  of  13. 

The  habitat  is  the  same  as  that  of  f .  iypicay  but  the  reported  dis- 
tribution is  less  extensive,  being  limited  to  parts  of  Europe,  and  in 
the  United  States  to  California. 

New  locality:  It  is  abundant  at  Urbana,  Illinois,  in  association 
with  f .  iypica. 

HELODRILDS  TETRAEDRUS  toaam  NEAPOUTANA  (Oitoj). 

AUurw  neapolitanus  Orlet,  1885:  12. 

EiienieUa  Utraedra  neapolitana  Michaelsen,  1900a:  473. 

Very  similar  to  f .  typica  in  most  respects,  but  differs  in  the  following : 
Lengtli  (maximum),  8  cm.;  somites  (maximum),  150;  ditellum  on 
20  or  21-24  or  26;  tubercula  pubertatis  on  21-J24  or  24.  The 
spermiducal  pores  are  on  13  as  in  the  typical  form. 

Forma  neapolitana  is  known  from  Italy  and  from  California. 

HELODRILUS  TETRAEDRUS  fenoA  NINNII  Otofli). 

Allohbophora  ninnii  Rosa,  1886:  680. 
AUurui  ninnii  Miohaelsbn,  1890: 10. 
JEHamiella  tetraedra  ninnii  Michablsen,  1900a:  473. 

Similar  to  f.  typica,  but  differs  in  the  following  respects:  Somites, 
120-130;  clitellum  on  20  or  21-24  or  25;  tubercula  pubertatis  on  21  or 
22-24;  spermiducal  pores  on  15. 

The  chief  difference  between  this  form  and  f .  neapolitana  is  in  the 
position  of  the  spermiducal  pores. 

Forma  ninnii  has  been  reported  from  Italy,  Western  Asia,  and 
California. 
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NoTB  ON  Tetraoonubus  Eisen. 

Tetragonunu  papa  Eisbn,  1874a;  47. 
AUurm  pupa  Michablsbn,  1890:  10. 
Eiseniella  tetroidra  pupa  Michablsbn,  1900a:  474. 

Length;  about  2.6  cm.  Somites,  about  40.  Color,  siemia-brown 
anteriorly;  light  red  posteriorly.  Ptx)stomium  not  dividing  the  peri- 
stomium.  Setae  paired.  Clitellum  on  18-22.  Tubercula  pubertatis 
on  1 9-2 1 .    Spermiducal  pores  on  1 2 . 

In  1874  Eisen  briefly  described,  in  substance  as  above,  the  external 
characters  of  specimens  collected  by  him  at  Niagara.  He  referred 
to  their  resemblance  in  appearance  and  habits  to  HdodnLus  teiraedruSf 
then  known  as  of  the  genus  AUurus.  In  his  paper  there  is  no  refer- 
ence to  their  abundance.  One  of  the  specimens  was  presented  to 
the  United  States  National  Museum  and  has  afforded  an  opportunity 
for  a  more  extended  examination,  including  a  study  of  the  internal 
anatomy  from  sagittal  sections  made  from  one  half  of  the  anterior 
part  of  the  worm.  Some  of  the  more  important  characters  have 
already  been  announced  in  a  brief  note  in  Science  (1914:  364).  The 
following  are  the  important  anatomical  characters: 

Somites,  41.  Clitellum  on  18-22.  Tubercula  pubertatis  on  19-21. 
Spermiducal  pores  on  11,  between  h  and  c.  Oviducal  pores  on  10, 
slightly  mesad  of  a.  Spennathecal  pores  in  5/6  and  6/7,  and  dorsad 
of  d.  Evaginations  at  anterior  end  of  calciferous  gland  in  6.  Crop 
in  11  and  12.  Gizzard  in  13  and  a  little  way  into  14.  But  one  pair 
of  hearts,  which  are  in  7.  Spermaries  and  spermiducal  funnels  in  6 
and  7.  Ovaries  and  oviducal  funnels  in  9.  Sperm  sacs  in  7  and  8; 
none  found  in  5  and  6.  Spermathecae  in  6  and  7;  adherent  to  the 
septa,  5/6  and  6/7. 

There  is  no  satisfactory  explanation  for  the  discrepancy  in  the 
position  of  the  spermiducal  pores.  It  may  have  been  due  to  an  error 
in  counting,  or  possibly  there  may  have  been  a  specimen  in  which 
they  actually  were  on  12. 

It  is  obvious  that  each  of  the  locations  described  for  these  organs 
is  four  somites  anterior  to  the  position  normal  in  Lumbricidae.  We 
have  merely  to  assume  that  a  specimen  of  H.  teiraedrus  f .  Tiercynia 
had  suffered  the  loss  of  the  anterior  nine  somites  and  regenerated 
the  usual  number  of  five  new  ones,  and  the  result  would  be  such  a 
worm  as  we  have  under  discussion.  It  is  the  belief  of  the  writer  that 
the  specimen  originated  in  some  such  way.  Such  an  assumption  of 
course  raises  the  question  of  the  number  of  specimens  collected  and 
the  possibihty  of  examining  others  of  the  same  collection. 

In  reply  to  a  letter  asking  for  further  information,  Doctor  Eisen 
makes  the  following  statements: 

Tetragonunu  pupa^  I  found  in  all,  if  I  remember  correctly,  three  specimens.  They 
all  agreed  or  seemed  to  agree;  and  the  one  you  have  sectioned  should  in  my  opinion. 
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or  flo  I  thought,  be  the  type.    The  place  where  I  collected  the  T.  pupa  was  on  the 
American  side  of  the  falls  just  below  the  suspension  bridge  (Niagara). 

In  view  of  the  above  facts,  there  seems  insufficient  reason  for  re- 
garding this  form  as  entitled  to  a  distinct  systematic  position. 

Subgenus  Eisenia  Mahn,  1877. 

The  location  of  the  spermathecal  pores  near  the  mid-dorsal  line, 
or  at  least  dorsad  of  d,  separates  this  subgenus  from  others  except 
EisenieUa;  from  which  it  is  distinguished  by  the  extent  of  the  gizzard 
and  probably  by  the  position  of  the  oviducal  pores,  as  stated  in  the 
description  of  the  subgenus  Eiseniella. 

HBLODRILUS  (EISENIA)  U^NNBERGI  (BiichMiMB). 

AUolobophoraUhmbergiMiCBABViEKf  1894:  179. 
Eisenia  Idnnbergi  Mighablsbn,  1900a:  475. 

Length,  9.6  cm.  Somites,  138.  Color  of  dorsal  and  lateral  sur- 
faces, brownish  violet;  the  pigment  lacking  on  the  lateral  surfaces 
of  8-12.  Prostomium,  epilobic  ^.  Setae,  closely  paired  and  orna- 
mented; those  of  the  ventral  pairs  on  most  chtellar  somites  modified 
into  long  slender  sexual  setae;  anteriorly,  dd  is  somewhat  less  than 
i  of  the  circmnference  and  posteriorly  only  ^  of  it.  OiteUmn  on 
24-30.  Tubercula  pubertatis  on  26-^29.  First  dorsal  pore  on 
7/8.  Spermiducal  pores  on  16  without  definite  glandular  elevations 
siuTOunding  them;  each  is  dorsal  to  b  and  at  a  distance  equal  to 
about  2db.  Oviducal  pores  on  14,  slightly  dorsad  of  b. '  Sperma- 
thecal pores  on  8/9-10/11,  close  to  the  dorsal  median  line  and  near 
the  dorsal  pores.  Septum  12/13,  slightly;  and  septa  13/14  and  14/15, 
somewhat  more  strongly  thickened.  '  Sperm  sacs  in  9,  11,  and  12. 
Spermathecae  in  9,  10,  and  11. 

R.  l&nriberffi  has  been  reported  from  Georgia  and  North  Carolina. 

HELODRILUS  (EISENU)  GABOUNENSIS  (MldwelMB) 

Eiamiacarolinerms  nomenwid'am,  Michaelsen,  1903:  137. 
HelodrUua  (Biamia)  carolinenns  Michablsen,  1910:  15. 

Length,  3.6  cm.  Somites,  121.  Color,  more  or  less  reddish,  due 
in  part  to  weak  red  pigmentation  of  dorsal  surface.  Prostomium, 
epilobic  J.  Setae,  closely  paired;  posterior  to  the  clitellimi,  aa:  be: 
(W=4  :  3  :6;  anteriorly di=  J  circmnference.  Clitellum  on  24-31. 
Tubercula  pubertatis  on  27-29,  slightly  dorsad  of  seta  line  6.'  Papil- 
lae include  ventral  setae  of  10, 16, 17,  24  or  26-31.  First  dorsal  pore 
on  6/6.  Spermiducal  pores  on  16.  Spermathecal  pores  in  9/10  and 
10-11,  dose  beside  the  mid-dorsal  line.  Septa  of  anterior  somites 
including  the  gizzard  region  are  slightly  thickened.  Sperm  sacs  in 
9,  11,  and  12;  those  of  9  smaller  than  the  others.  Spermathecae  in 
10  and  11. 
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One  specimen  introduced  with  plants  into  Hamburg  from  Fayette- 
viUe,  North  Carolina. 

HELODKILUS  (BISSNU)  FOBTIDUS  (Sinlffij). 

Enurionfaidum  (con,Jbetidum)  Sayiont,  1826:  182. 
AUolobophorafoetida  Eisbn,  1874:  50. 
EiMeniafoeUda  Malm,  1877:  45. 
Helodrihu  (EUenia)  foetidus  Michaslsbn,  1910:  16. 

Length,  6-13  cm.  Somites,  80-110.  Color,  conspicuous,  due  to 
the  transverse  purple  or  brown  bands  on  the  middle  of  the  scmiites 
alternating  witli  nearly  pigmentless  inters^mental  areas;  pigment 
lacking  on  the  lateral  surfaces  of  9-11.  Prostomium,  epilobic  i. 
Setae  closely  paired.  Clitellum  on  24, 25,  or  26-32.  Tubercula  puber- 
tatis  on  28-30  or  31.  First  dorsal  pore  on  4/5.  Spermiducal  pores 
on  15,  between  b  and  c  and  not  very  near  to  either.  Oviducal  pores 
on  14,  slightly  dorsad  of  h.  Spermathecal  pores  on  9/10  and  10/11, 
near  the  mid-dorsal  line.  Septa  of  anterior  somites  not  much  thick- 
ened, those  of  7/8-9/10,  13/14,  and  14/15  most  so  but  only  very  mod- 
erately. Sperm  sacs  in  9-12,  those  of  9  and  10  smaller  than  the 
others.  Spermathecae  more  commonly  in  9  and  10,  but  always  in 
dose  relation  to  the  septa  9/10  and  10/11,  and  sometimes  one  or  both 
may  lie  posterior  to  them. 

H.fodidus  finds  very  favorable  conditions  in  manure  and  compost 
heaps  and  is  often  found  in  decaying  logs.  It  is  abundant  throughout 
Europe  and  in  various  parts  of  the  world  where  Europeans  have 
settled.  In  North  America  it  is  abundant  and  very  widely  dis- 
tributed. It  has  been  collected  in  most  of  the  States  where  earth- 
worms have  been  collected,  including  those  of  the  Atlantic  and 
Pacific  coasts,  the  Mississippi  Valley,  the  Rocky  Mountain  region, 
and  the  Gulf  States. 

HSLODSILUS  (EI8BNU)  BOSEU8  (flsvicny). 

Bnteiion  roteum  Saviony,  1826:  182. 
AUolobophora  rosea  Rosa,  1893:  427. 
Eisenia  rosea  Michablssn,  1900a:  478. 
Helodrilus  (Eisenia)  roseus  Michablsen,  1910:  14. 
AUolobophora  mucosa  Eisbn,  1874:  47. 

Length,  3-^  cm.  Somites,  120-150.  CJolor  of  living  specimens, 
pale  red,  but  the  body  walls  are  without  definite  pigment.  Pro- 
stomium, epilobic  }.  Setae  closely  paired.  CliteUum  usually 
includes  25-^2  and  occasionally  involves  24  or  33.  Tubercula 
pubertatis,  usually  on  29-31,  occasionally  30-31.  Glandular  papil- 
lae often  include  one  or  more  setal  bundles  of  9,  10,  12,  or  13,  which 
may  have  modified  genital  setae.  First  dorsal  pore  on  4/5.  Spermi- 
ducal pores  on  15  and  nearer  to  b  than  to  c.  Oviducal  pores  on 
14,  just  dorsad  of  b.    Spermathecal  pores  on  9/10  and  10/11,  close 
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to  the  mid-dorsal  line.  Septa  6/7-9/10,  considerably  thickened; 
others  to  14/16,  but  slightly.  Sperm  sacs  in  9-12.  Spermathecae 
on  dorsal  side  of  10  and  11  with  but  short  ducts. 

H.  roseus  is  widely  distributed  in  Europe  and  in  various  parts  of 
the  world  where  Europeans  have  settled.  In  the  United  States  it  has 
been  reported  from  New  York,  Georgia,  Indiana,  Illinois,  Louisiana, 
Arizona,  and  California.    New  locality:  Maine. 

HELODSILUS  (EISENIA)  VENBTCJS  rar.  HORTBNSIS. 

AUokhophora  mdruJlAcwnda  forma  hortenm  Michablsbn,  1890:  15. 
AUolobophora  veneta  hortemis  Rosa,  1893:  429. 
Bisenia  veneta  var.  hortmsii  Michaelsen,  1900a:  477. 
Eelodrilxu  (Eisenia)  venetua  var.  hortenm  Michablsbn,  1910:  30. 

Length,  3.5-6  cm.  Somites,  80-120.  Setae,  widely  paired; 
posterior  to  the  clitellum,  ab:1>c:cd^ 5:9:5.  Clitellum  on  24  25,  26, 
or  27-32  or  33.  Tubercula  pubertatis,  two  pair  on  30  and  31.  First 
dorsal  pore  on  5/6.  Spermiducal  pores  on  15.  Spermathecal  pores 
on  9/10  and  10/11,  close  to  the  dorsal  median  line.  Sperm  sacs  in  9, 
11,  and  12. 

H.  venetua  hortensis  has  been  reported  from  various  parts  of  Europe 
and  from  southern  Africa  and  South  America,  llie  only  record 
from  North  America  is  that  of  Michaelsen  (1900:12),  of  specimens 
collected  by  Doctor  Eisen  at  San  Francisco,  California. 

Subgenus  Allolobophora  Eiaen,  1874. 

Setae  more  or  less  closely  paired.  Sperm  sacs,  four  pairs  in  9-12; 
those  of  10  approximately  as  large  as  those  of  9. 

HELODBILUS  (ALLOLOBOPHORA)  CAUOINOSU8  (Smrlgny)  f.  TTPICA  ud  f.  TRAPBZOmBS 

CDvfte). 

BrUerion  caliginosum  Saviont,  1826:  180. 

Allolobophora  caltginosa  Rosa,  1893:  442. 

Eelodnlus  (Allolobophora)  caliginotus  Michaklsbn,  1900a:  482. 

Allolobophora  turgida  Eisen,  1874:  46. 

Allolobophora  turgida  forma  tubercuUUa  Eisbn,  1874a:  43. 

Lumbricua  trapezoida  Duofts,  1828:  289. 

HelodrUtu  (Allolobophora)  caliginonu  irapezoidea  Miohablsbn,  1900a:  483. 

Length,  very  variable,  6-17  cm.  Somites,  105-240.  Color  of 
antero-dorsal  surface,  brown-red;  very  variable  in  intensity  in 
different  specimens.  Prostomium,  epilobic.  Setae  very  closely 
paired,  especially  those  of  the  lateral  pairs.  Clitellum  on  27-34  or 
35.  Tubercula  pubertatis  in  f.  iypica  on  31  and  33  and  in  f .  trape- 
zoidea  on  31-33.  (The  latter  is  by  far  the  most  conmion  in  North 
America.)  Conspicuous  glandular  papillae  surround  the  ventral 
setae  of  9,  10,  and  11  and  in  the  clitellar  region  are  very  constantly 
present  on  32-34  and  less  certainly  on  28  and  30.  First  dorsal  pore, 
usually  at  9/10.    Spermiducal  pores  on  15,  rather  more  than  half 
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way  from  htoc.  Oviducal  pores  on  14,  slightly  dorsad  of  h.  Sperm- 
athecal  pores  on  9/10  and  10/11,  in  line  with  dorsal  bundles.  Septa 
6/7-9/10,  strongly  thickened  and  5/6  and  11/12-14/16,  a  little  less  so. 
Longitudinal  partitions  of  the  calciferous  gland,  usually  65-65  in 
number.  Sperm  sacs  in  9-12.  Spermathecae  included  within  the 
septa  9/10  and  10/11  and  not  extending  freely  into  the  somite  cavities. 

This  is  a  species  of  the  soil  but  seems  to  thrive  equally  well  in  the 
undisturbed  soil  of  woodlands  and  in  that  of  cultivated  fields  and 
gardens.    It  also  abounds  in  the  bottom  lands  of  our  rivers. 

H.  cdligmosiu  trapezoides  is  apparently  the  most  abundantly 
represented  and  certainly  the  most  generally  distributed  of  the  North 
American  species  of  earthworms.  There  is  scarcely  one  of  the 
United  States  in  which  collections  have  been  made  in  which  this 
species  is  not  found  abundantly  represented. 

HELODRILUS  (ALLOLOBOPHORA)  LONGUS  (1M»). 

BnUrUm  tenatre  Sationt,  1826:  180. 

AUolobophora  terrettrU  Rosa,  1893:  444. 

AUohbophora  longa  Udb,  1885:  136. 

Helodnlu*  (AUolobophora)  Umgu$  Michasubn,  IQOCki:  483. 

Length,  12-16  cm.  Somites,  160-200.  Prostomium,  epilobic  |. 
Setae  closely  paired.  Clitellum  on  27  pr  28-35.  Tubercula  puber- 
tatis  on  32-34.  First  dorsal  pore  on  12/13.  Spermiducal  pores  on  16, 
between  b  and  c.  Oviducal  pores  on  14,  slightly  dorsad  of  h.  Sper- 
mathecal  pores  on  9/10  and  10/11,  in  the  seta  line  c.  Septa  6/7-^/9 
strongly  thickened;  thickness  decreases  posteriorly  from  8/9.  Sperm 
sacs  in  9-12.  Spermathecae  in  10  and  11,  enclosed  in  sacs  between 
anterior  septum  and  body  wall. 

H.  longua  has  been  reported  from  Grand  Manan  and  from  Indiana. 
It  is  also  found  in  many  parts  of  Europe. 

New  localities:  Maine  and  Canada  (Toronto). 

HEL(n>SILUS  (ALLOLOBOPHORA)  CmX>ROT1CUS  (SsTlfiv)* 

Enterionchloroticum-\'E.  weaonu  Sayiony,  1826:  183. 

AUolobophora  cfdoroticaYmjDOYBKYt  1884:  60. 

EelodrUu*   (AUolobophora)  ehloroHeiu  Michablbbn,  1900a:  486. 

Lumhricua  riparvu*  Hoffmbistbr,  1843:  189. 

AUolobophora  riparia  Eisbn,  1874:  46. 

Length,  5-7  cm.  Somites,  80-125.  Color  of  American  specimens, 
more  or  less  greenish.  Prostomium,  epilobic.  Setae,  closely  paired. 
Clitellum  on  29-37.  Tubercula  pubertatis,  three  pairs  of  sucker-like 
elevations  on  31,  33,  and  35.  First  dorsal  pore  on  4/5.  Spermi- 
ducal pores  on  15,  between  b  and  c.  Oviducal  pores  on  14,  slightly 
dorsad  of  b.  Spennathecal  pores  on  8/9-10/11,  in  line  with  dorsal 
bundles.  Septa  6/7-13/14,  moderately  thickened;  those  from  9/10 
diminiflliing  gradually  toward  the  posterior.    Sperm  sacs  in  9-12. 
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Spermathecae  in  9,  10,  and  11,  extending  freely  into  the  somite  cavi- 
ties with  ducts  of  moderate  length. 

H.  chloToticus  is  widely  distributed  in  Europe  and  in  various  parts 
of  the  world  where  Europeans  have  settled.  In  North  America  it  has 
been  reported  from  Greenland,  North  Carolina,  Vancouver,  California, 
Mexico,  and  Guatemala. 

New  localities:  District  of  Colmnbia,  Indiana,  and  Colorado. 

Subgenus  Dendrobaena  (Eisen),  1874. 

The  following  characters  are  common  to  the  more  typical  members 
of  this  subgenus:  Setae,  widely  paired  or  separate.  Spermathecal 
pores  on  9/10  and  10/11,  in  the  setae  lines  c  or  d.  Three  pairs  of 
sperm  sacs  in  9,  11,  and  12. 

There  are  species  that  combine  some  of  these  characters  with  others 
belonging  to  other  subgenera,  and  thus  break  down  the  dividing 
lines  and  make  the  classification  difficult. 

HELODRILUS  (DENDROBAENA)  OCTAEDRUS  (Savigny). 

.B/i^mon  octoctfruw  S  A  viG  NY,  1826:  183. 

Allolohophora  octaedra  Rosa.  1887:  2. 

Eelodrilus  (Dendrobaena)  octaedrus  Michaelsen,  1900a:  494. 

Dendrobaena  boecHi  Eisen,  1874:  53. 

Length,  2.6-4  cm.  Somites,  80-95.  Color,  violet-brown.  Pro- 
stomium,  epilobic.  Setal  intervals  a<i,  dbj  he,  and  cd  approximately 
equal;  dd  somewhat  greater  than  either.  CliteUum  on  27,  28,  or  29-33 
or  34.  Tubercula  pubertatis  on  31-33.  First  dorsal  pore  on  4/5. 
Sperraiducal  pores  on  15,  between  6  and  c.  Oviducal  pores  on  14, 
shghtly  dorsad  from  I.  Spermathecal  pores  on  9/10-11/12,  in  the 
seta  line  d.  Septa  all  thin  with  a  shght  thickening  of  13/14  and  14/15. 
Sperm  sacs  in  9,  11,  and  12.  Spermathecae  usually  in  9,  10,  and  11, 
but  occasionally  one  or  more  may  be  f oimd  in  the  somites  next 
posterior. 

H,  octaedrus  is  known  from  various  parts  of  Em-ope,  northern  Asia, 
Iceland,  and  Greenland.  In  North  America  it  has  been  reported 
from  Newfoundland  and  Mexico. 

New  locality:  Colorado  (Boulder). 

HELODRILUS  (DENDROBAENA)  SUBRUBICUNDUS  (Eiseii). 

AllolobophorasuhrubicuTida'EiiQ'&Ji,  1874:  51. 

Eelodrilus  {Dendrobaena)  rubidua^  var.  suhrubicunda  Michaelsen,  1900a:  490. 

Helodrilua  (Dendrobaena)  subrubicundus  Michaelsen,  1910:  62. 

Length,  4-7.5  cm.  Somites,  60-110;  usually  nearer  the  upper 
Umit.  Color  of  antero-dorsal  surface,  more  or  less  red.  Prostomium, 
epilobic  §•  Setae,  widely  paired;  bc:cd:dd  =  2:1  A;  cd,  is  a  little 
greater  than  ab.    CUteUum  on  26-31,  occasionally  invading  25  or  32. 
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Tubercula  pubertatis  on  28-30.  First  dorsal  pore  on  5/6.  Sper- 
miducal  pores  on  15,  between  h  and  c.  Oviducal  pores  on  14,  slightly 
dorsad  of  6.  Spennathecal  pores  on  9/10  and  10/11,  in  the  seta  line  c. 
Septa  7/8  and  8/9  moderately  thickened,  6/7,  9/10,  13/14,  and  14/15 
slightly  thickened.  Sperm  sacs  in  9,  11,  and  12.  Spermathecae 
in  9  and  10,  free  in  somite  cavities,  with  very  short  ducts  which  enter 
the  septa  near  the  body  waU. 

Specimens  collected  in  Illinois  have  been  foimd  in  wet  soil  more  or 
less  subject  to  sewage  contamination. 

H.  subrubicuridus  is  widely  distributed  in  Europe  and  in  various 
parts  of  the  world  where  Europeans  have  settled.  It  has  been  re- 
ported in  North  America  from  Newfoundland  and  California. 

New  localities:  Illinois,  Colorado,  and  Canada  (Niagara). 

Subgenus  Bimastus  (H.  F.  Moore),  1893. 

This  subgenus  includes  a  group  of  species,  chiefly  North  American , 
which  have  in  common  the  following  characters:  Tubercula  puber- 
tatis are  indistinct  or  more  conmionly  lacking.  There  are  but  two 
pairs  of  sperm  sacs  and  these  are  in  11  and  12.  NormaUy  developed 
spermathecae  are  lacking.  In  most  species  the  cUtellum  does  not 
extend  posterior  to  32. 

HELODRILUS  (BIMASTDS)  PALDSTSIS  (H.  F.  Move). 

BimastoM  H.  F.  Moobb,  1893:  333. 
Bimastoa  palustns  H.  F.  Moobb,  1895:  473. 
Allolobophora  (BimasttLs)  palvstris  Michaelsbn,  1900:  10. 
Helodnlus  {Bimastus)  palustns  Michablssn,  1900a:  502. 

Length,  in  life,  reaches  7.5  cm.  Somites,  80-100.  Color,  pale  red, 
but  not  due  to  pigment.  Prostomium,  epilobic  J.  Setae  closely 
paired;  posterior  to  ditellum,  aa:a&:&c:cd:dd=»  18:4:16:3:27;  ventral 
setae  of  13  and  16,  provided  with  special  glands.  CUtellum  on  23-28. 
Tubercula  pubertatis,  lacking.  First  dorsal  pore  on  5/6.  Spermi- 
ducal  pores  at  smnmits  of  large  chambers,  formed  by  invaginations 
of  body  wall  of  posterior  part  of  15,  between  seta  lines  b  and  c;  external 
openings  of  these  chambers,  surrounded  by  prominent  glandular 
masses.  Oviducal  pores  on  14,  slightly  dorsad  and  posteriad  of  h. 
Septa  scarcdy  thickened.  Chambers  at  anterior  end  of  calciferous 
gland  open  into  the  esophagus  in  10;  longitudinal  partitions  of  the 
gland  about  46  in  number.  Sperm  sacs  in  11  and  12.  Spermathecae 
lacking. 

H.  palustns  is  found  in  the  wet  earth  of  the  shores  of  rivers  and 
ponds.  It  has  been  collected  in  Pennsylvania,  New  Jersey,  and 
North  Carolina. 
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HELODSILUS  (BIMASTUS)  TI7MIDUS  (Btoea). 

Allolobophora  tumida  Eisbn,  1874a:  45. 

Allolobophora  (Bimaatua)  tumida  Michaelsen,  1900:  10. 

Hehdnhu  {Bimastxu)  tumidui  Michablsbn,  1900a;  602. 

Length,  about  3  cm.  Somites,  40-60.  Color,  reddish-brown. 
Prostomium,  epilobic  f.  Setae,  closely  paired.  Qitellum  on 
22-29.  Tubercula  pubertatis  on  27  and  28;  inconspicuous.  Sper- 
miducal  pores  on  16,  with  small  but  definite  glandular  elevations. 

The  description  of  this  species  by  Eisen  is  in  substance  as  above 
and  is  accompanied  by  four  figures  (1874a,  fig.  6-8)  showing,  respec- 
tively: The  dorsal  aspect  of  the  worm,  natural  size;  ventral  aspect  of 
the  cUtellar  region  with  the  tubercular  pubertatis;  an  outline  sketch 
showing  the  shape  of  the  body  in  cross  section  and  the  relations  of  the 
setae;  and  a  drawing  of  the  superficial  aspects  of  the  posterior  two 
somites. 

One  specimen  of  the  original  collection  was  presented  by  Eisen 
to  the  United  States  National  Museum,  and  has  given  an  oppor- 
tunity to  study  the  internal  anatomy  and  to  make  comparisons  with 
closely  related  species.  There  is  no  indication  of  the  number  of 
specimens  collected.  In  some  respects  the  correspondence  of  Eisen's 
figures  and  description  with  the  museum  specimen  is  so  close  that  it 
seems  fairly  probable  that  they  were  based,  at  least  in  part,  on  that 
particular  worm. 

The  specimen  is  strongly  contracted  and  measures  1.8  cm.  in  length. 
Eisen's  figure  (natural  size)  shows  a  length  of  2  cm.  His  statement 
''longitude  circiter  30  mm."  was  probably  based  on  living  specimens. 
The  maximum  diameter  is  .26  cm.  The  number  of  somites  is  48, 
while  Eisen  gives  ''circiter  40"  in  his  description  and  60  in  his  table 
which  lists  characters  of  several  species.  The  appearance  of  the 
specimen  suggests  the  probability  that  it  is  incomplete;  and  this  may 
account  for  the  fact  to  which  he  calls  attention — ^namely,  that  toward 
the  posterior,  from  and  including  the  clitellum,  the  somites  gradually 
increase  in  length  up  to  the  last  somite,  which  is  almost  twice  as  long 
as  the  one  next  preceding.  It  seems  to  me  fairly  probable  that  the 
last  somite  is  really  just  at  the  beginning  of  regeneration  of  more 
somites,  but  I  have  no  positive  evidence  to  that  effect. 

The  setae  are  closely  paired,  but  the  intervals  are  not  as  figured  by 
Eisen.  On  somite  32,  aa:ah:hc:cd:dd^lSA:lS'A'A5  represents  very 
closely  the  relative  setal  distances.  Toward  the  posterior,  dd  becomes 
less  and  db  and  cd  slightly  greater,  but  nowhere  is  a&  as  small  as 
figured  by  Eisen,  who  represents  it  as  distinctly  less  than  cd  and  only 
about  ^  aa.  Neither  is  ^  as  small  as  represented  in  the  figure, 
where  it  is  scarcely  ^aa.  In  the  specimen  examined,  dd  ia  eA  least 
2  aa  and  near  the  clitellum  is  about  f  aa. 
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The  ditellum  is  sharply  defined  at  its  anterior  and  posterior  limits 
on  22  and  29,  as  described;  but  it  has  an  xmeyen  development  and 
extends  slightly  ventrad  of  two  rather  thick  patches  on  27  and  28, 
which  I  assume  to  be  the  tubercula  pubertatis  which  Eisen  described 
and  figured.  They  seem  too  far  dorsad  and  too  similar  to  the  ditellar 
mass  about  them  to  be  homologous  with  the  tubercula  pubertatis  of 
typical  Lujnbricidae.  They  are  dorsad  of  seta  line  b.  The  first 
dorsal  pore  is  on  6/6.  The  spermiducal  pores  are  on  15;  dorsad  of  6, 
about  i  he.    The  oviducal  pores  are  on  14,  slightly  dorsad  of  h. 

The  septa  6/7--9/10  are  slightly  thick^Qed,  8/9  being  somewhat 
thickest,  and  13/14  and  14/15  are  also  slightly  thickened  and  about 
equal  to  8/9.  The  longitudinal  partitions  of  the  calcif erous  gland  are 
apparently  about  40  in  number.  The  exact  number  can  not  be  ascer- 
tained from  longitudinal  sections  of  one  side.  The  last  pair  of  hearts 
is  in  11.  Spermaries  and  spermiducal  funneb  are  in  10  and  11  and 
present  no  peculiarities.  The  sperm  sacs  are  in  11  and  12  and  have 
the  ordinary  appearance  and  relations.    Spermathecae  are  lacking. 

In  his  general  comment  on  this  species,  Eisen  refers  to  the  peculiar 
position  of  the  setae  which  gives  a  rectangular  appearance  like  that 
of  H.  tetraedruSy  and  states  that  it  is  very  characteristic  of  this  species. 
The  specimen  bears  out  his  statement  and  also  his  figure,  except  as 
to  the  setal  distances  ah  and  dd  mentioned  above. 

H.  iumidus  was  found  under  moss  and  leaves  in  damp  woods  at 
Mount  Lebanon,  New  York  (New  England  of  Eisen's  paper).  No 
other  locality  has  been  reported  unless  it  should  develop,  that  the 
species  is  identical  with  H.  giesderi  Tiempdi  Smith,  described  below. 

HELODSaUS  (BIMASTUS)  GTTOEf.RBI  (Ude)  f«raui  TTPICA. 

AUolobophora  gieaeleri  Udb,  1895:  127. 

AUokhophora  {Bimaatus)  giesderi  Michablsbn,  1900:  10. 

Hehdriku  (Bimaatiu)  gieteleri  Michablsbn,  1900a:  502. 

Length,  average  5.5  cm.  Somites,  about  110.  Color  of  antero- 
dorsal  part,  faint  red  with  bluish  iridescence.  Prostomium,  epi- 
lobic  i  Setae,  closely  paired;  slightly  posterior  to  the  clitellum,  da  : 
Icidd^lO  :9  :2Q.  CUteUimi  on  20-^  30;  saddle  form,  extend- 
ing ventrally  nearly  to  6.  Tubercida  pubertatis,  lacking.  First 
dorsal  pore  on  5/6.  Spermiducal  pores  on  15;  a  little  dorsad  of  h. 
Oviducal  pores  on  14;  slightly  dorsad  of  h.  Septa  6/7-14/15, 
slightly  thickened.  "Hearts"  in  7-11.  Sperm  sacs  in  11  and  12. 
Spermathecae  lackuig. 

The  description  is  taken  from  Ude's  paper  which  was  based  on  a 
collection  from  G^rgia.  Specimens  in  the  possession  of  the  writer, 
which  he  assumes  to  belong  to  this  species  and  which  were  collected 
in  Florida  by  Mr.  A.  Hempel,  agree  very  closely  in  most  respects 
with  Ude's  description.    The  length  is  greater,  6-10  cm.,  but  the 
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specimens  were  anesthetized  before  killing.  In  some  of  the  speci- 
mens, the  anterior  margin  of  the  ditellum  is  on  21  while  in  others  it 
is  on  20.  aa  is  approximately  ile.,  and  ah  is  greater  than  cd. 
There  are  about  40  longitudinal  partitions  in  the  calciferous  gland. 

HELODRIUJS  (BIMASTDS)  QIBSBLBBI  yw.  HKMPBU  SiiMh. 

EdodrUuB  (Btmoftta)  gie$elen  var.  kempeli  Smith,  1915:  551. 

Length,  5-8  cm.  Somites,  usually  105-1 15  in  complete  specimens. 
Color,  brown-red,  distributed  fairly  uniformly  on  the  dorsal  half  of 
the  worm;  the  ventral  half  is  without  pigment.  Posterior  to  the 
ditellum,  aa  :  ah  :hc  :  cd  :  dd  '^  20  :  4  :  16  : 3  :  52,  approximately. 
Clitellum,  22-29  or  ^30.  Septa  6/7,  7/8,  and  13/14,  slightly  thicker 
than  others,  none  much  thickened.  Longitudinal  partitions  of  the 
calciferous  gland,  about  40  in  number.  Speim  sacs  and  spenna- 
thecae,  as  in  the  typical  fonn. 

These  worms  are  ordinarily  found  under  the  bark  of  decaying  logs 
or  in  the  rotten  wood.  They  are  present  in  collections  made  in 
Florida  (MonticeQo),  Ohio,  Illinois,  Kansas,  and  Texas. 

A  comparison  of  the  above  description  with  that  of  H.  Uimidus  will 
show  their  great  similarity  in  most  respects.  The  only  significant 
differences  are  in  the  number  of  somites,  the  intervals  between  the 
setae,  and  the  shape  of  the  body  as  shown  in  cross  section.  We  do 
not  know  how  many  specimens  Eisen  had  as  a  basis  for  his  state- 
ments concerning  the  number  of  somites  in  H.  twrmdua;  "circiter  40," 
in  the  text;  and  50,  as  given  in  the  table.  If  there  were  several 
specimens,  we  can  not  safely  assume  that  they  were  all  mutilated 
and  thus  explain  the  presence  of  less  than  half  the  niunber  of 
somites,  normal  to  H.  gieseleri  and  H.  g.  Jiempeli.  The  spacing  of 
the  setae  in  the  setal  bimdles,  ah  and  cd,  is  subject  to  much  variation 
in  the  different  bundles  in  the  same  worm,  and  it  is  quite  possible  to 
get  formulae  from  adjacent  somites  that  are  materially  different. 
Care  is  necessary  to  have  the  setal  formula  show  average  conditions. 
The  specimen  of  H,  tumidus  shows  almost  exact  equahty  between 
ah  and  cd,  on  the  average.  There  is  great  imiformity  in  the  relation 
of  oft  =  about  \cd  in  all  of  the  H.  gieseleri  and  H,  g.  hempdi  material 
examined  by  the  writer.  The  tetragonal  form  of  the  body  is  very 
noticeable  in  H.  tumidus,  as  stated  by  Eisen.  It  is  no  more  notice- 
able in  the  other  forms  imder  discussion  than  in  the  average 
Lumbricidae.  It  seems  more  reasonable  to  assume  that  this  differ- 
ence is  due  to  structural  conditions  rather  than  to  mere  differences 
in  methods  of  preservation.  On  the  whole,  it  seems  safer  to  await 
more  complete  knowledge  of  the  earthworms  of  the  region  where 
H.  tumiduB  was  collected  before  uniting  it  with  H,  gieseleri  Jiempeli. 
If  such  union  is  found  desirable,  then  H.  gieseleri  typica  would  reason- 
ably be  treated  as  a  variety  of  H.  tumidus. 
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HBLODRILU8  (BIMASTUS)  PARVUS  (Etoaa). 

AUolobophora  parva  Eisbn,  1874a:  46. 

AUolobophora  (Binuutus)  parva  Michablbbn,  1900:  10, 14. 

Heiodnhu  (Binuutus)  parvu$  Miohablbbn,  1900a:  602. 

Length,  2.5-4  cm.  Somites,  85-111,  Color  of  antero-dorsal  part, 
brown-red.  Prostomium,  epilobic  i-f .  Setae  closely  paired;  a  little 
posterior  to  the  ditellum,  aa  lah  :bc  :cd  :  di- 18  :  4  :  16  : 3  :  48. 
Oitellum  on  24-30.  Indefinite  ridges  (tubercida  pubertatis!)  on 
25-29,  occasionally  beginning  on  26  or  reaching  30.  First  dorsal 
pore  on  5/6.  Spermiducal  pores  on  15,  between  h  and  e.  Oviducal 
pores  on  14,  slightly  dorsad  of  b.  Septa  7/8  and  8/9,  slightly  thick- 
ened, others  scarcely  any.  Longitudinal  partitions  of  the  calciferous 
gland,  about  40  in  number.  Sperm  sacs  in  11  and  12.  Spermathecae 
lacking. 

H.  parvus  has  been  reported  from  New  York,  California,  Louisiana, 
Mexico,  and  Guatemala  in  North  America;  and  also  from  China, 
Japan,  and  Africa. 

NewlocaUties:  Michigan  and  Kansas. 

HELODRILUS  (BIMASTUS)  BEDDARDI  (BfklMdMB). 

AUolobophora  beddardi  Miohablsbn,  1884:  182. 
AUolobophora  (Bimastus)  betMardi  Michablsbn,  1900:  10, 13. 
HelodrUus  (Bimastui)  beddardi  Michablsbn,  1900a:  502. 

Length,  1.7-6.5  cm.  Somites,  66-97.  Color,  reddish  antero-dor- 
sally.  Prostomiimi,  epilobic  ^-J  Setae,  closely  paired;  aaiah  :hc  : 
cd  :  dd=26  :  4  :  20  :  3  :  80.  Chtellum,  usually  on  24-31,  but  some-  • 
times  begins  on  25  and  often  invades  32.  Tubercula  pubertatis ( ?)  are 
indefinite  ridges  on  24  or  25-30.  First  dorsal  pore  on  5/6.  Sper- 
miducal pores  on  15,  between  b  and  e.  Oviducal  pores  on  14,  slightly 
dorsad  of  b.  Septa,  all  very  thin.  Longitudinal  partitions  of  cal- 
ciferous gland,  about  40  in  number.  Sperm  sacs  in  11  and  12.  Sper- 
mathecae are  lacking. 

Specimens  of  H.  beddardi  in  the  writer's  collection  were  obtained 
from  wet  situations  and  in  decajring  logs,  stumps,  or  moss.  This 
species  has  been  reported  from  Florida,  California,  and  Washington 
and  also  from  the  Hawaiian  Islands  and  Tibet. 

New  localities:  l^chigan,  Illinois,  and  Montana. 

The  dose  resemblance  of  H.  parvus  and  H.  beddardi  is  apparent 
from  the  foregoing  descriptions,  and  Michaelsen  (1910:64)  has  ex- 
pressed doubt  of  their  real  distinctness.  A  careful  comparison  of  the 
material  availably  to  the  writer  has  convinced  him  that  the  species 
are  actually  distinct.  This  material  consists  of  specimens  of  H. 
parvus  from  three  States  ranging  from  Michigan  to  California  and  of 
H.  beddardi  from  four  States  ranging  from  Florida  to  Montana.  In 
the  latter  species,  the  ditellum  uniformly  extends  a  little  farther 
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posteriad;  although  the  length  is  somewhat  greater,  the  nuiBber  of 
somites  is  less;  the  setae  are  more  dosely  paired  in  the  latter  species; 
and  there  seems  to  be  a  constant  difference  in  the  shape  of  the  anterior 
ends.  In  H.  heddardif  the  anterior  somites  are  comparatively  little 
smaller  than  the  others,  and  the  prostomium  is  broad  and  blunt,  which 
all  tend  to  give  the  anterior  end  a  comparatively  broad  and  blimt 
appearance.  In  H.  parvus,  the  anterior  somites  are  decidedly  more 
reduced  in  diameter,  and  the  end  seems  considerably  more  pointed. 
As  far  as  can  be  judged  from  my  data,  H.  parvus  is  found  in  higher 
and  drier  situations  than  is  H.  heddardi. 

HELODRILUS  (BIMA8TU8)  LONOICINCTU8  Smith  mad  Cmam. 

EelodrUus  (Bimastus)  UmgidnctuB  Smith  and  GrrriNS,  1915:  648. 

Length  of  well  extended  specimens,  6.6-0  cm.  Somites,  98-122. 
Color  of  antero-dorsal  part,  rose-red;  other  parts  distinctly  paler. 
Prostomium,  epilobic  i-|.  Setae,  closely  paired;  oa:  db:  Icii^:  dd, 
=  10:  1:  7i :  t:  30.  This  formula  represents  the  approximate  rela- 
tions both  anterior  and  posterior  to  the  ditellum,  but  some  variations 
are  f  oimd.  ditellum  on  23-32  or  24-33,  and  the  ventral  edges  extend 
no  farther  ventrad  than  6.  Tubercula  pubertatis  are  entirely  lacking. 
First  dorsal  pore  on  5/6.  Spermiducal  pores  on  15,  slightly  dorsad  of 
b  and  surroimded  by  a  rather  prominent  glandular  area  which  en- 
croaches on  16.  Oviducal  pores  on  14,  slightly  dorsad  of  b.  Septa 
6/7  and  14/15,  somewhat  thickened;  and  7/8-13/14,  more  strongly 
thickened.  Longitudinal  partitions  of  the  calciferous  gland,  about 
60  in  number.  Last  hearts  in  11  and  much  smaller  than  those  of  10. 
Sperm  sacs  in  11  and  12.    Spermathecae  are  lacking. 

H.  longicinctus  occurs  abundantly  in  the  soU  of  lawns,  parkings, 
and  near-by  woodlands  of  Urbana,  Illinois.  This  is  the  only  locality 
from  which  it  is  thus  far  known. 

HELODRILUS  WELCHI,  mw  apeclefc 

Length  of  alcoholic  specimen,  13.5  cm.  Diameter  (maximum), 
.45  cm.,  at  clitelliun.  Somites,  116.  Color,  no  pigment  except  nar- 
row transverse  bands  of  brown  flecks  in  the  zone  of  the  setae  on  each 
of  the  somites  5-15.  Prostomium,  epilobic.  Setae,  closely  paired; 
on  somite  45,  aa:  db:  be:  cd:  dd^8:  1:6:  i:  15.  ditellum,  §25-35; 
pale  flesh  color.  Tubercula  pubertatis,  lacking.  First  dorsal  pore 
on  5/6.  Spermiducal  pores  on  15,  slightly  dorsad  of  b  and  not  con- 
spicuous. Septa  8/9-11/12,  very  strongly  thickened;  6/7,  7/8,  12/13, 
and  13/14,  less  strongly  thickened;  and  14/15,  scarcely  thickened. 
Longitudinal  partitions  of  the  calciferous  gland,  about  40  in  number. 
Last  hearts,  in  11  and  about  equal  to  those  of  10.  Sperm  sacs  in  11 
and  12.    Spermathecae,  lacking. 
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One  specimen,  coUected  near  Manhattan,  Kansas,  by  Dr.  P.  S. 
Welch  April  2,  1914. 

Hdotype.— Cat.  No.  16782,  U.S.N.M. 

The  specimen  was  received  in  living  condition.  In  normal  loco- 
motion it  had  a  length,  when  extended,  of  14  cm.  Its  diameter, 
anterior  to  the  ditellum,  was  0.5  cm.  and  posteriorly  0.4  cm. 
When  strongly  contracted  the  length  was  8  cm.  and  the  maximum 
diameter,  0.7  cm.  The  worm  was  very  pale  in  color,  in  comparison 
with  most  species  of  BimastuSj  and  the  posterior  six  somites  were 
almost  white  from  contained  matter. 

The  specimen  was  not  at  the  height  of  sexual  activity  when  killed, 
and  the  ditellum  is  not  as  strongly  developed  as  it  might  be,  but 
there  is  a  considerable  development  on  the  ventral  surface  of  29-33. 
The  oviducal  pores  have  not  been  located,  as  the  oviduct,  which  is 
very  imperfectly  developed,  can  be  traced  only  to  the  wall  and  not 
through  it.  The  gonads  and  their  ducts  have  the  ordinary  locations 
and  relations. 

This  species  closely  resembles  H.  zetehi  in  size  and  the  posterior 
position  of  the  ditellum,  but  differs  from  it  in  several  respects.  The 
ditellum  is  two  somites  further  anteriad  and  is  devdoped  on  the 
ventral  side  of  a  part  of  its  somites,  which  is  not  true  of  the  latter 
species.  The  difference  in  the  thickening  of  the  septa  is  very  marked. 
In  H.  zeteki,  septum  14/15  is  uniformly  one  of  the  two  thickest  septa 
of  all;  while  in  H,  wdchi,  it  is  very  thin.  The  septa  of  the  latter 
species  which  are  most  strongly  thickened,  are  in  H.  zeteJci,  only 
moderatdy  thickened.  The  difference  in  the  number  of  longitudinal 
partitions  in  the  calciferous  gland,  of  which  there  are  60-64  in  H. 
zeUJci  and  in  H.  wdcM,  but  about  40,  is  too  great  to  be  a  mere  indi- 
vidual variation  in  the  same  species.  Finally  there  is  a  marked  dif- 
ference in  coloration. 

H.  wdchi  is  a  soil  species  and  thus  far  is  known  only  from  the  type 
locality. 

HELODRILUS  (BIBiASTUS)  ZETBKI  Sndtli  aad  GltttaM. 

HelodrUus  (Binuuttu)  uteki  Smith  and  Gittins,  1915:545. 

Length,  10-14  cm.  Maximum  diameter,  0.5-0.65  cm,  at  the  cli- 
telliun.  Color  of  antero-dorsal  part,  purplish-brown.  Somites,  100- 
142;  in  complete  specimens,  the  number  usually  exceeds  130.  Pro- 
stomiiun,  epilobic  |-^.  Setae,  closely  paired;  anterior  to  the 
ditellum,  aa:  dbihc:  cd:  dd^Q:  1: 6:1: 20;  posterior  to  the  ditellum,  he 
is  relatively  somewhat  greater  and  dd  somewhat  less.  CUtellum  on 
27-37  and  extends  ventrad  far  enough  to  include  the  ventral  setae 
on  30-36.  Tubercula  pubertatis  are  entirely  lacking.  First  dorsal 
pore  on  5/6.  Spermiducal  pores  on  15,  sUghtly  dorsad  of  I.  Ovi- 
ducal pores  on  14,  slightly  dorsad  of  b.    Septa  6/7-12/13  are  consid- 
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erably  thickened  and  13/14  and  14/15  more  strongly  thickened.  Lon- 
gitucUnal  partitions  of  calciferous  gland,  60-64  in  number.  Sperm 
sacs  in  11  and  12.    Spermathecae  are  lacking. 

H.  zetdci  is  found  in  the  wood  and  under  the  bark  of  decaying  logs 
and  sometimes  under  the  logs.  It  has  been  collected  in  considerable 
numbers  in  Illinois,  Indiana,  and  Michigan. 

HELODRILUS  (BIMASTtJS)  TENUIS  (Etoen). 

Allolobophora  tenuis  Eisen,  1874a:44. 
Eelodrilus  (Bimastus)  tenuis  Smith,  1914:364. 
Allolobophora  eonstricta  Rosa,  1884:38. 
Allolobophora  (Bimastus)  eonstricta  Michaelsen,  1900:8. 
HelodrUus  (Birruutus)  constrictus  Michaelsbn,  1900a:503. 
?  Allolobophora  norvegica  Eisen,  1874:48. 

Length,  4-8  cm.  Somites,  90-105.  Color  of  antero-dorsal  sur- 
face, rose-red;  elsewhere  pale.  Prostomiimi,  epilobic  §.  Setae, 
widely  paired;  aa:al:hc:cd:dd=  12:5:10:7:35  is  an  approximation  to 
the  relation  at  a  short  distance  posterior  to  the  cUteUum.  CUteUum 
on  26-31.  Tubercula  pubertatis,  indistinct  and  often  lacking;  when 
present,  usually  on  29  and  30,  occasionally  invading  31.  Ventral 
setae  of  16,  usually  borne  on  broad  glandular  papillae.  First  dorsal 
pore  on  5/6.  Spermiducal  pores  on  15,  between  b  and  c  on  prominent 
glandular  elevations.  Oviducal  pores  on  14,  shghtly  dorsad  of  6. 
Septa  but  slightly  thickened  anywhere.  Longitudinal  partitions 
of  calciferous  gland,  about  40  in  niunber.  Sperm  sacs  in  11  and  12. 
Spermathecae,  lacking  in  the  typical  form;  sometimes  imperfectly 
developed. 

Three  specimens  of  the  original  collection,  on  which  Eisen's  descrip- 
tion of  H.  tenuis  was  based,  were  given  by  him  to  the  United  States 
National  Musemn;  and  one  of  these  has  been  partially  sectioned  as 
a  basis  for  the  study  of  the  internal  anatomy  and  hence  of  the  rela- 
tionships of  the  species. 

This  specimen  is  strongjy  contracted  and  obviously  has  lost  the 
posterior  end.  The  length  is  but  2.2  cm.  and  the  number  of  somites 
but  80.  On  somite  35,  aa:a6:&c:cd:dd=7:3:6:4:15.  The  chtellmnis 
on  26-31,  but  not  strongly  developed,  and  the  specimen  was  appar- 
ently not  at  the  height  of  sexual  activity.  Tubercula  pubertatis  are 
on  29  and  30  and  include  setae  6.  Septa  7/8-9/10,  13/14,  and  14/15 
are  very  slightly  thickened.  Longitudinal  partitions  of  the  calcif- 
erous gland  are  about  40  in  ntunber,  but  can  not  be  exactly  eniuner- 
ated  in  the  longitudinal  sections  of  one  side.  The  "hearts"  are  in 
7-11,  the  last  pair  being  about  as  large  as  those  of  10.  There  are 
paired  sperm  sacs  in  11  and  12,  and  there  are  no  traces  of  sperma- 
thecae. 

It  is  practically  certain  that  this  is  the  species  which  has  been 
identified  as  H.  constrictus  in  this  coxmtry,  and  highly  probable  that 
it  is  the  same  as  the  H.  constrictus  of  other  regions. 
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The  great  majority  of  H.  tenuis  coUections  examined  by  the  writer 
have  contained  only  normal  specimens;  but  four  collections  made  in 
different  localities  have  each  contained  in  dose  association  speci- 
mens without  spermathecae  and  others  with  imperfectly  developed 
spermathecae.  The  largest  of  these  collecti(His  includes  30  or  more 
specimens  taken  near  Burt  Lake,  Cheboygan  County,  Michigan,  in 
1911,  from  an  old  manure  heap  composed  of  horse  maniu*e  and  saw- 
dust that  had  been  used  for  bedding.  Sections  were  made  from  10 
of  these  specimens.  One  shows  no  trace  of  spermathecae,  two  show 
parts  of  ducts  but  no  sacs,  and  the  others  show  from  one  to  three 
sacs  with  ducts,  but  never  four.  They  are  all  at  9/10  and  10/11  in 
line  with  setae  e.  A  small  collection  is  from  a  rotten  log  near  Douglas 
Lake  in  the  same  coimty  as  above.  Sections  were  made  from  three 
specimens.  One  has  a  definite  duct  without  sac  at  10/11  and  no 
other  traces,  and  the  other  two  specimens  show  no  traces  of  sperma- 
thecae. Two  specimens  were  sectioned  from  a  collection  made  in  a 
rotten  log  at  Macatawa,  Allegan  County,  Michigan.  One  specimen 
shows  no  traces  of  spermathecae,  and  the  other  one  has  a  sac  and 
duct  at  9/10  and  a  trace  of  a  duct  at  10/11  on  one  side  and  no  traces 
on  the  other.  A  collection  was  made  under  a  rotting  straw  stack 
near  Fremont,  Steuben  County,  Indiana,  a  few  miles  from  the  Michi- 
gan State  line.  Two  of  four  specimens  sectioned  show  no  traces  of 
spermathecae.  Another  one  shows  a  sac  and  duct  at  9/10  on  one 
side.  The  fourth  one  has  a  small  sac  and  duct  at  10/11  on  one  side 
and  no  traces  of  others. 

The  aberrant  specimens  are  indistinguishable  in  other  ways  from 
the  normal  ones  and  presumably  have  come  from  the  same  parents 
or  immediate  ancestors.  They  are  very  similar  to  H.  Tiorvegicus  of 
Europe,  which  Michaelsen  has  suggested  may  have  arisen  through 
retrogression  from  H.  constrietus.  I  have  hesitated  to  identify  the 
American  specimens  with  H.  norvefficus  since  they  differ  slightly,  and 
I  do  not  know  that  there  is  evidence  of  such  close  association  between 
the  two  European  forms,  ff.  norvegicua  is  described  by  both  Eisen 
(1874 :  48)  and  Michaelsen  (1902  :  6)  as  having  the  clitellum  on  26-32, 
and  the  tubercula  pubertatis  as  commonly  including  31.  In  the  H. 
tenuis  specimens  with  spermathecae  whidi  I  have  examined,  the  cli- 
tellum very  uniformly  extends  only  to  the  anterior  edge  of  32,  and 
the  tubercula  pubertatis  includes  only  29  and  30.  The  only  excep- 
tion is  a  Burt  Lake  specimen  which  has  not  been  sectioned  but  which 
has  the  clitellum  on  26-32  and  the  tubercula  pubertatis  of  one  side 
on  30  and  31.  None  of  the  H.  tenuis  material  from  the  other  parts  of 
North  America  outside  of  Michigan  and  its  immediate  vicinity  are 
known  to  develop  any  traces  of  spermathecae. 

All  of  the  species  of  the  subgenus  Bimastus  found  in  North  America 
with  the  exception  of  H,  tenuis  are  presumably  indigenous  and  form 
65008<»— Proc.N  M.vol.52— 17 12 
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a  quite  homogeneous  group.  In  addition  to  the  diameters  mentioned 
in  the  definition,  they  all  have  closely  paired  setae,  and  no  traces  of 
spermathecae  have  been  found  in  them.  Since  H.  aetdd  has  the  cli- 
telkun  extending  posteriad  as  far  as  37,  the  anterior  position  can  no 
longer  be  coi^idered  as  characteristic  of  the  subgenus.  In  view  of 
the  tendency  of  H.  ienma  to  develop  spermathecae,  it  might  amplify 
matters  to  place  it  in  a  subgenus,  as  DeTidrobaerui,  which  normally 
has  q>ermathecae  and  leave  H.  oculatus  in  the  subgenus  EopMta^  and 
thus  have  a  much  more  homogeneous  group  in  Bimastus.  Michadsen 
is  certainly  justified  in  considering  the  border  line  between  Bmiaetua, 
Dendrobaenay  and  EophUa  as  one  of  the  most  puzzling  problems  in 
the  system  of  Lumbricidae. 

H.  tenma  is  most  commonly  found  in  and  under  fallen  timber  and 
in  leaf  mold  and  has  been  reported  as  H.  eonstnctvSf  from  various 
plaoes  in  Europe,  Asia,  and  South  America.  In  North  America,  it 
has  been  listed  from  Mexico,  New  York,  lUmois,  California,  Canada, 
Vancouver,  and  Alaska. 

New  localities:  Maine,  Ohio,  Indiana,  Mich^an,  Colorado,  Wash- 
ingtcm,  and  Bering  Island. 

Gernu  OCTOLASIUM  Orl«sr»  emeaded  by  Rosa. 

Prostomium,  usually  epilobic,  occasionally  tanylobic.  Sperm 
sacs,  four  paiis  in  9-12.  Spermaries  and  spermiducal  funnels,  en- 
closed in  paired  sperm  vesicles  or  in  narrow  chambers.  Setae,  usually 
widely  paired  or  separate.    Orley  (1885  :  13).    Rosa  (1893  :  424). 

OCTOLASIUM  LACTBUM  (<Wtay). 

LumbricuB  terrettria  var.  lacUus  Ohlbt,  1881:  584. 
OetoUuUm  laeteum  Orlbt,  1885:  21. 
Octoladum  laeteum  Michablsbn,  1900a:  506. 
AUolobophora  profuga  Rosa,  1884:  47. 

Length,  very  variable,  5-16  cm.  Somites,  100-165.  Color  of  few 
anterior  somites,  pale  pinkish;  posterior  end  is  pale;  remainder  of 
body  except  cliteUum  is  blue-gray  when  the  intestine  contains  the 
usual  amoimt  of  earthy  matter.  Brostomium,  usually  epilobic  }-*§; 
occasionally  tanylobic.  Setae  anterior  to  the  clitellum,  definitely 
paired,  and  ab  less  than  he;  posterior  to  the  diteUum,  the  setae 
are  scarcely  paired,  and  db  is  equal  to  or  greater  than  be;  be  is 
gi^ater  than  ed,  in  general,  ditelkun  on  30-35.  Tubercula  puber- 
tatis  <m  31-34.  First  dorsal  pore  on  8/9,  9/10,  or  10/11.  Spermi- 
ducal pores  on  15;  nearer  to  c  than  to  b.  Oviducal  pores  on  14, 
slightly  dorsad  of  b.  Spermathecal  pores  on  9/10  and  10/11,  in  line 
with  e  or  d.  Septa  6/7-8/9,  sli^tly  thickened;  and  9/10-13/14,  stall 
less  thickened.  The  caldferous  gland  communicates  at  its  anterior 
end  with  the  esophagus  in  10  and  has  about  45  longitudmal  parti- 
tions.   Spermaries  and  spermiducal  fmmek  in  10  and  11,  included 


Digitized  by 


Google 


M.2174.  BABTHWORM8  OF  THE  FAMILY  LUMBRIC I  DAE—SMITH,   179 

in  sperm  vesicles.  Sperm  sacs  in  9-12;  those  of  9  and  10  being 
quite  different  in  form  and  appearance  from  those  of  11  and  12  which 
resemble  those  commonly  fomid  in  Lumbricidae.  The  sperm  sacs  of 
9  and  10  are  digitiform  and  have  a  definite  lumen  extending  through 
the  greater  part  of  the  length. 

O.  lactewn  is  commonly  found  under  Ic^,  leaf  mold,  and  d^ris  of 
various  kinds,  and  in  compost  heaps  and  to  some  extent  in  soil.  It 
IS  widely  distributed  in  Europe  and  in  various  parts  of  the  world 
where  Europeans  have  settled  and  has  been  reported  from  Illinois, 
California,  and  Mexico. 

New  locahties:  Ohio,  Indiana,  and  Colorado. 

GeniM  LUMBRICUS  lianaeiifl,  emeaded  by  Elsra. 

Frostomium,  tanylobic.  Sperm  sacs,  three  pairs;  in  9,  11,  and 
12.  Spermaries  and  spermiducal  funnels,  enclosed  in  an  unpaired 
median  chamber.  Setae,  closely  paired,  posteriad  of  the  ditellum. 
linnaeus  (1758:  647).    Eisen  (1874:  45). 


LUMBSICUS  BUBELLUS  H« 

Lwnbficut  ruheUu8  Hoffmsistbb,  1843:  187. 

Length,  7-15  cm.  Somites,  95-150.  Color,  reddish-brown  or 
violet;  more  pronounced  on  antero-dorsal  surface*  Prostomitun, 
tanylobic.  Setae  closely  paired;  €^:  ab:  be:  oi:da^6: 1:5:^:19. 
Clitellum  on  27-32,  exceptionally  beginning  on  26.  Tubercula  pub- 
ertatis  on  28-31.  First  dorsal  pore  on  7/8.  Spermiducal  pores  on 
15  and  inconspicuous;  between  b  and  c.  Oviducal  pores  on  14, 
slightly  dorsad  of  b.  Spermathecal  pores  on  9/10  and  10/11,  in  line 
with  cd.  S^ta  6/7-8/9,  somewhat  thickened;  others  but  very  httle, 
except  in  parts  adjacent  to  the  attachments  of  the  iq)erm  sacs. 
Longitudinal  partitions  of  the  calciferous  gland,  about  60  in  number. 
Sperm  sacs  in  9,  11,  and  12.  Spermathecae  in  9  and  10,  in  the  speci- 
mens examined. 

L.  rubeUus  in  the  collections  of  the  writer  have  mostly  come  from 
under  d^ris  along  shores.  The  species  is  widely  distributed  in  Eu- 
rope and  Siberia;  and  in  North  America  has  been  reported  from 
Newfoundland,  Califomia,  Or^on,  and  Washington. 

New  locaUty:  Michigan  (C!heboygan  and  Oogebic  Counties). 

LUlfBBICUS  CASTANEUS  (SsTtgay). 

BnUrion  catUmewn  Saviont,  1826:  180, 181. 
Lypnbricus  cattaneus  Dvofts,  1837:  17,  22. 
Lumbricu8  purpureua  Eisbn,  1871:  956. 

Length,  3-5  cm.  Somites,  about  90.  Color  dorsaUy,  chestnut 
brown  to  brown  violet.  Prostomium,  tanylobic.  Setae,  closely 
paired;  aa:a&:&c:a2:(2(2-4: 1:4:^:16.    CUtellum  on  28-33.    Tuber- 
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cula  pubertatis  on  29-32.  First  dorsal  pore  on  6/7.  Spenniducal 
pores  on  15;  inconspicuous.  Oviducal  pores  on  14;  slightly  dorsad 
of  b.  Spermathecal  pores  on  9/10  and  10/11 ;  in  line  with  cd.  Septa 
very  ibin,  in  the  only  specimen  examined.  Sperm  sacs  in  9,  11,  and 
12.    Spermathecae  in  9  and  10,  in  one  specimen.^ 

H.  castaneus  has  been  reported  from  northern  and  middle  Europe 
and  from  Canada  and  New  York. 

LUBfBRICUS  TERBESTRIS  IJniifW,  Mllller. 

Lwrnbricva  ierrestrtB  Linnaeus,  (part)  1758:647. 
LuTnbrieus  UrreBtrii  0.  F.  MI^lleb,  (part)  1774:24. 
ErUervm  herculeum  Savignt,  1826:180. 
Lumbrieus  herculeut  DugAs,  1837:17,  21. 
LwmbricuB  agricola  Hoffmeistbb,  1842:24. 
?Lumbrxcu8  americamu  Pbbbibb,  1872:44. 

Length,  10-30  cm.  Somites,  110-180.  Color,  antero-dorsal  sur- 
face brownish- violet.  Prostomimn,  tanylobic.  Setae,  closely  paired; 
posterior  to  the  cUtellmn,  aa:a6:6c:c5:dd  =  4:l:3i:i:16.  Cli- 
tellum  on  32-37,  sometimes  beginning  on  31.  Tubercula  pubertatis 
on  33-36.  First  dorsal  pore  on  7/8.  Spenniducal  pores  on  15, 
between  h  and  e.  Oviducal  pores  on  14,  slightly  dorsad  of  h.  Sper- 
mathecal pores  on  9/10  and  10/11,  in  line  with  cd.  Septa  6/7-9/10, 
strongly  and  10/11-14/15,  moderately  thickened.  Longitudinal 
partitions  of  the  calciferous  gland,  70-75  in  number.  Sperm  sacs  in 
9,  11,  and  12.    Spermathecae  in  9  and  10. 

Zr.  terreHris  is  widely  distributed  in  Europe  and  has  been  reported 
in  Norih  America  from  Newfoundland,  Massachusetts,  Illinois,  New 
York,  and  Mexico. 

New  localities:  Maine,  Connecticut,  Maryland,  District  of  Col- 
mnbia,  Ohio,  Michigan,  Minnesota,  Colorado,  and  California. 

LUMBBICUS  FBSnrUS  (SATlgBjr). 

Length,  5.5-10  cm.  Somites,  100-120.  Color,  light  red  brown. 
Setae,  closely  paired.  Clitellum  on  34-39.  Tubercula  pubertatis  on 
35-38.  First  dorsal  pore  on  5/6.  Spenniducal  pores  on  15,  with 
elevated  glandular  area. 

L.  Jestwus  has  been  reported  from  Scotland,  England,  and  Franca 
It  is  also  reported  by  Stafford  (1902:483)  as  occurring  in  Canada. 
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THE  BIRDS  OF  BAWEAN  ISLAND,  JAVA  SEA. 


By  Habsy  C.  Obebhchbeb, 

Of  the  Biological  Survey,  United  States  DejKtrtmgHt  of  AgritiiUitre. 


Bawean  Island  lies  in  the  Java  Sea«  about  175  mika  south  of  Borneo, 
and  about  75  miles  north  of  eastern  Java.  It  is  nearly  square,  some 
11  mOes  long  by  10  miles  wide,  and  has  an  area  of  approximately  100 
square  miles.  The  surface  is  moimtainous,  and  tiie  highest  point 
reaches  an  altitude  of  about  2,200  feet  above  sea  level.  The  islimd  is 
of  volcanic  origin  and  has  still  many  volcanic  cones  and  some  hoi 
springs.  Its  rocks  are  chiefly  lava,  basalt,  and  Umestcme;  and  exten* 
sive  coral  reefs  fringe  its  coastal  base.  A  lake  of  some  15  acres  occu* 
pies  the  crater  of  Moimt  Telaga,  an  extinct  volcano. 

The  island  supports  a  human  population  of  about  50,000,  mostly 
near  the  coast,  and  these  inhabitants  speak  a  peculiar  lai^oage. 
Little  of  the  virgin  forest  remains:  the  largest  tract  is  on  the  nortiiem 
slope  of  the  mountains  in  the  center  of  the  island;  another  area  lies  on 
the  western  coast;  and  the  rest  comprises  only  a  few  small  patches  on 
the  eastern  and  southern  slopes  of  the  mountains.  Low  brush  and 
tall  bamboos  cover  most  ot  the  remaining  portions  of  the  island. 
There  are  numerous  cattle  on  Bawean,  and  their  trails  run  everywhere 
through  the  scrub.  Wild  mammals,  except  f^  two  or  three  species, 
chiefly  pigs  and  flying  foxes,  are  not  niunerous. 

Dr.  W.  L.  Abbott  visited  Bawean  Island  frcxn  November  19  to  28, 
1907^  and  made  a  collection  of  35  specimens  of  birds,  which  he  pre- 
sented to  the  United  States  National  Museum.  This  collidetion, 
thon^  small,  is  of  much  interest,  since  7  of  the  15  species  represented 
prove  to  belong  to  undescribed  forms,  most  of  them,  so  far  as  known, 
confined  to  this  island. 

Previous  to  Doctor  Abbott's  visit,  knowledge  of  the  birds  of  Ba»- 
wean  Island  came  chiefly  from  a  short  artide  by  Dr.  A.  0.  Vorderman,^ 
in  which  he  records  18  species,  mostly  from  specimens  collected* 
Doctor  Abbott  foimd  birds  very  scarce,  but  his  collection  adds  8 
species  to  the  list,  making  a  total  of  26  now  known  to  inhabit  this 

1  Natourk.  Tljds.  NederlandBCh-IndiB,  toL  51, 1802,  pp.  417-422. 
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island.     These  are  as  follows,  those  marked  with  an  asterisk  being 
imrepresented  in  Doctor  Abbott's  collection: 

1.  FregcUaminor minor  (Gmelin). 

2.  BiUorides  javanicu^  javanicua  (HoTB&eld).* 

3.  Ardea  sumatrana  Bafflee  * 

4.  SpUomia  basma  haweanua  Oberholaer.^ 

5.  Gdllus  varius  (Shaw). 

6.  Actitis  hypoleuca  (Lumaeus).* 

7.  Oeopdia  striata  (Lumaeus).* 

8.  ChcUcophaps  indica  (Liimaeiis).* 

9.  SpUopelia  tigrina  (Temminck). 

10.  Cuculus  canorus  telephonus  Heme. 

11.  Eudynamys  honorata  (limiaeus).* 

12.  Sauropatis  Mom  cyanescens  Oberholser. 

13.  Ceyx  rufidoraus  innominatus  Salvador!  .* 

14.  Strix  batveana  Oberholser.' 

15.  Collocalia  linchi  lincki  Horsfield  and  Moore.* 

16.  Pycnonotus  plumo8iL8  plumo8iL8  Blyth. 

17.  Microtarsus  chalcocephalus  baweanus  (Finsch). 

18.  Microtarims  atriceps  abbotti  Oberholser.' 

19.  Maloeocinda  abbotti  baweana  Oberholser.' 

20.  Orthotomua  cineraceus  Blyth.* 

21.  GraetUa  javenais  baweana  Oberholser.' 

22.  Anthreptea  malacenaia  baweanua  Oberholser.^ 

23.  dnnyria  omata  omata  Lesson. 

24.  Dicaeumflammeum  (Sparrman). 

25.  Ploceua  manyar  (Horsfield).* 

26.  Munia  punctulata  niaoria  (Temminck).* 

As  may  be  seen  by  examination  of  the  above  list  of  Bawean  birds, 
the  avifauna  of  this  island  is,  on  the  whole,  most  closely  allied  to  that 
of  Java,  but  it  has  also  a  marked  Bomean  infusion. 

The  only  published  papers  of  any  consequence  treating  of  the 
birds  of  Bawean  Island  are  the  two  cited  below,  and  the  second  of 
these  mentions  but  a  single  species: 

VoRDERMAN,  A.  G.  Bijdrago  tot  do  Kennis  dor  Avifauna  Van  het  Eiland  Bawoan- 
Natuurk.  Tijds.  Nederlandsch-Indi§,  vol.  51  (ser.  8,  vol.  12),  1892,  pp.  417-422. 

FmscH,  0.  Zur  OatalogiBirung  der  Ornithologischen  Abtheilung. — Brachypodius 
baweanus:  Notes  Leyden  Mus.,  vol.  22,  March,  1901,  pp.  209-211. 

The  writer  is  indebted  to  Doctor  Abbott  for  the  above  given  descrip- 
tive facts  concerning  Bawean  Island;  and,  as  usual,  to  Dr.  C.  W. 
Richmond,  assistant  curator  of  the  Department  of  Birds  in  the 
United  States  National  Museum,  for  various  courtesies. 

Measurements  in  this  paper  are  all  given  in  millimeters;  and  have 
been  taken  as  in  the  author's  paper  on  BtUorides  virescens.^  The 
names  of  colors  are  from  Mr.  Ridgway's  recently  published  Color 
Standards  and  Color  Nomenclature. 

Notes  on  Doctor  Abbott's  specimens  follow. 

1  New  subspecies,  described  beyond. 

*  New  si>eciesy  see  p.  190. 

*  Froc.  U.  S.  Nat  Mas.,  voL  42, 1912,  p.  588. 
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Fanuly  FREGATIDAE. 

nOGATA  BONOE  BONOB  (GmBb). 

[Peiecanm]  minor  Gmbun,  Syst.  Nat.,  vol.  1,  pt.  2, 1789,  p.  572  (no  locality;  type 
locality  designated  as  ''Uie  eastern  half  of  the  Indian  Oeean/'  by  Rothschild, 
Novit.  ZooL,  yd.  22,  February,  1915,  p.  145). 

One  specimen:  Adult  male^  No.  181398,  U.S.N.M.,  November  21, 
1907.  ''Iris  brown;  biU  pale  leaden;  gular  pouch  brick  red;  feet 
dark  brown.''  It  is  in  good  adult  plmnage  though  molting  some  of 
the  contour  feathers,  particularly  on  the  cervix;  and  the  wings  and 
tail  are  intact.  It  measures:  Total  length  (in  flesh),  870  mm.;  wing, 
545;  tail,  390;  exposed  culmen,  103;  tarsus,  20.3;  middle  toe,  45. 

Tliis  example  agrees,  in  so  far  as  I  can  see,  with  the  birds  from  the 
eastern  Indian  Ocean.  The  name  for  this  race  is,  as  Doctor  Roth- 
schild has  shown,^  Fregata  minor  minor,  since  the  original  Pelecanus 
minor  '  applies  pretty  certainly  to  the  East  Indian  bird;  at  least  not 
to  that  of  the  West  Indies  as  Mr.  Mathews  has  contended.* 

Family  BUTEONIDAE, 

SPILORNIS  BASBU8  BAWBANCS,  mew 


Subapeeific  chardders. — Similar  to  SpHomia  bdsaua  hassus  from 
Sumatra,  but  smaller,  and  darker  both  above  and  below. 

Description. — ^Type,  adult  female,  No.  181446,  U.S.N.M.;  Bawean 
Island,  Java  Sea,  November  25,  1907;  Dr.  W.  L.  Abbott.  Pileum 
black,  the  feathers  all  with  pure  white  bases  which  show  through 
the  black,  particularly  on  ^e  occiput,  in  the  form  of  irregular 
spots;  rest  of  upper  surface  dove  brown,  the  feathers  marginally 
rather  lighter,  the  back  sparingly  sprinkled  with  small  dots  of  duU 
white,  the  scapulars  and  feathers  of  rump  and  upper  tail-coverts 
tipped  with  white;  tail  above  with  a  broad  basal  band,  extending 
about  80  mm.  from  the  root  of  the  feathers,  clove  brown,  this  suc- 
ceeded by  another  broad  band,  about  35  to  40  mm.  wide,  of  brownish 
black,  this  followed  in  turn  by  a  broad  band,  35  mm.  wide  on  outer  pair 
of  rectrioes,  50  mm.  wide  on  middle  pair,  of  tilleul  buff,  partly  paling 
to  white  on  the  inner  webs  of  outer  feathers,  everywhere  heavily 
mottled  and  douded  with  grayish  avellaneous,  least  so  on  the  inner 
webs  of  outermost  rectrices,  this  again  succeeded  by  still  another 
wide  band  of  slightly  brownish  black,  and  finally  tipped  narrowly 
(3  to  8  mm.). with  avellaneous;  under  surface  of  tail  with  a  broad 
basal  band  of  white,  mottled  with  mouse  gray,  a  narrower  succeeding 

1  Novit  ZooL,  vol.  22,  Vtibnmy  12, 1015,  pp.  14fr-148. 

<  Omelin,  Syst  Nat,  vol.  1,  pt  2, 17W,  p.  672. 

•  AoBtral  Avian  Beoord,  vol.  2,  D«oember  10, 1014,  p.  118;  BMa  AoBtnUa,  voL  4,  pt  8,  JtoM  28, 1015, 
pp.  240-281. 

«  An  earlier  nune  tor  JUoo  (acfta  Daodin  (aplloriito  ftoefta  Anthofs)  is  JWeo  taMM  T.  R.  Foister  (Nator- 
gesoh.  African.  V4SgeI,  1706,  p.  66);  and  this  species  should  therefore  stand  as  apOandt  laanu  (Forster). 
See  Ridunond,  Proc  U.  8.  Nat  Mas.,  vol.  86, 1003,  p.  602. 
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band  of  brownish  black,  another  band  of  dull  white  clouded  with 
mouee  gray,  still  another  of  brownish  black,  and  a  relatively  narrow 
paler  tip  of  drab,  between  pale  drab  and  aveUaneous;  primaries  and 
secondaries  brownish  black,  with  two  or  three  broad  lighter  bars, 
these  dark  brown,  between  oUve  brown  and  clove  brown,  on  the 
outer  webs,  but  changing  partly  or  even  largely  to  white  mottled 
with  the  same  brown  on  the  inner  side  of  the  inner  webs;  tertiak 
between  olive  brown  and  dove  brown,  more  or  less  barred  obscurely 
with  a  darker  shade;  all  the  wingrquiUs  tipped  with  dull  white; 
lesser  wing-coverts  brownish  black,  each  feather  with  two  white 
roimdish  terminal  spots;  median  and  greater  coverts  brown,  between 
olive  brown  and  dove  brown,  with  obsolescent,  in  many  cases  broken, 
bars  of  darker,  and  two  or  more  irregular  terminal  white  markings 
on  each  feather,  these  spots  varying  much  in  size;  lores  and  orbital 
ring  naked,  with  but  a  few  black  hairs;  supra-aurictdar  region  black 
like  the  crown;  extreme  anterior  portion  of  chin  and  anterior  end  of 
malar  stripe  brownish  black,  the  latter  passing  posteriorly  into  the 
blackish  dove  brown  of  cheeks  and  auricular  region;  rest  of  lower 
surface  dove  brown,  lighter  and  shading  toward  oUve  brown  on  breast, 
sides  of  neck,  and  longest  under  tail-coverts,  the  chin,  throat,  and 
jugulum  practically  immaculate,  with  but  an  occasional  small  round- 
ish spot  of  white;  the  breast  and  abdomen  thickly  marked  with  large 
roundish  spots  of  white,  these  usually  10  op  12  on  eadi  feather,  BXkd 
mostly  in  pairs;  the  thighs  and  crissum  with  laige  more  or  less  quad- 
rangular pairs  of  white  spots  that  almost  coalesce  into  bars  and 
occupy  a  relatively  mudi  larger  portion  of  each  feather  than  do  the 
markings  on  the  abdomen,  thus  producing  a  lighter  general  ^ect; 
axillars  dark  oUve  brown,  with  several  pairs  of  laige  white  spots; 
under  wing-coverts  varyii^  from  cJive  brown  to  brownish  black, 
very  heavily  spotted  and  barred  with  white;  "bill  leaden,  tip  black/' 

This  newly  discovered  race  is  apparently  most  dosely  aBied  te  the 
Sumatran  bird,  whidi  is  true  SpUomis  basmM.  The  difiFerenee  in 
size  is  chiefly  in  the  bill,  and  otherwise  is  not  very  great,  but  the  coIot 
characters  separate  it  without  difficulty.  The  Bawean  bird  is  so 
much  larger  and  darker  than  the  Bomean  SpUomAs  paBidus  that  it 
scarcdy  needs  comparison. 

The  four  birds  obtained  by  Doctor  Abbott  are  afl  adults  in  good 
plumage.  Two  of  them,  indudiaag  the  type,  t^re  in  the  regular  brown 
phase  c^  plumage;  and  the  colcMw  of  the  soft  parts  of  the  one  other 
than  the  type,  were,  as  indicated  on  the  labd:  ''Iris  yelfew;  naked 
skin  about  eye  yellow;  f eet  <Hrty  yellow.'^  Hie  two  other  bmls  are 
in  the  curious  light  phase,  known  in  only  a  few  forms  of  the  genus, 
but  apparently  a  true  color  phase,  as  this  condition  is  certainly  not 
due  to  age,  sex,  or  season.  It  is  characterized  by  a  white  head  and 
lower  parts  and  is  very  strikingly  different  from  the  ncnmal  phase. 
It  is  described  bdow: 
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Adult  male^  No.  181444,  U.S.N.M.;  Bawean  Island,  Java  Sea, 
November  27,  1907;  Dr.  W.  L.  Abbott.  Pileum  creamy  white,  the 
feathers  of  the  central  portion  of  crown  and  ooeipiit  with  bladdsh 
brown  subterminal  bars,  these  broken  or  incomplete  on  the  crown  ; 
cervix  and  rest  of  upper  surface  white  with  broad  subterminal  bars 
of  fuscous  blacky  fuscous,  and  light  dove  brown,  these  bars  shading 
proximally  into  pale  brown  or  buffy,  very  little  of  the  light  color 
showing  on  the  upper  surface  posterior  to  the  hind  neck;  tah,  basally 
pale  clove  brown,  distally  browniah  black  or  blackish  lm>wn,  crossed 
by  two  broad  bars  of  mottled  wood  brown,  shading  in  same  places  to 
avellaneous;  wing-quills  brown,  varying  from  light  to  dark  dove 
brown  and  fuscous,  the  greater  portion  of  inner  webs  together  with 
tips  of  all,  white,  barred  throughout  with  blackish  brown  or  brownish 
black;  superior  wing-coverts,  their  bases  (except  for  brown  bars) 
and  tjieir  broad  tips  white,  the  lesser  coverts  more  blackish;  sides  of 
head  white,  the  auriculars  much  mixed  with  fuscous;  sides  of  neck 
white,  barred  broadly  with  fuscous;  lower  surface  white,  posteriorly 
more  or  less  washed  with  buffy,  and  with  a  slight  malar  streak  of 
black,  a  few  hastate  markings  of  fuscous  on  breast,  jugulum,  and 
abdomen,  rather  broad  irregular  bars  of  warm  fuscous  on  sides  and 
flanks,  narrow  bars  of  same  on  thighs,  and  a  few  narrow  more  or  less 
hastate  pale  brown  bars  on  crissum;  lining  of  wing  white;  ''bill 
leaden,  tip  black;  face  yellow;  iris  pale  greenish;  feet  brownish  yellow." 

The  specimens  collected  by  Doctor  Abbott  are  aU  included  in  the 
following  table  of  measurements: 

MMMuremenU  of  specimens  o/SpUomis  bassus  haweanus. 
[CoUeoted  by  Dr.  W.  L.  Abbott.] 


aS 
0 


Bex. 


LocaUty. 


Date. 


181444 
1S1447 
181446 
181446 


Male... 
Female.. 
...do.... 
...do.... 


Bawean  Island 

....do 

do« 

....do 


Nov.  37,1907 
Nov.  19,lfi07 
Nov.  25,1907 
Nov.  27,1907 


624 
610 
612 


830 


231 
206 

213 
219 


30.6 
32.6 
32 
33 


24.8 
26.6 
27 
27.6 


72 
76.6 
72 
76 


36 
37 
33 
33.6 


Family  PHASIANIDAE. 

CALLUS  VABTOS  (Skaw). 

Phasianusvarius  Sbaw,  in  Shaw  and  Nodder,  Nat.  lfiflc«,  vol.  10,  October,  1798, 
text  to  pi.  353  (''probably  India";  locality  wrong:  I  substitiite  Java  as  the 
type  locality). 

Two  specimens: 

Adult  male,  No.  181412,  U.S.N.M.;  November  28,  1907.    Total 
length  (in  flesh)  545  mm.     "Iris  yellow;  a  narrow  yellow  line  on 


I  Heasnred  in  the  flesh  by  the  ooUector. 
•  Type. 
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skin  at  front  of  neck,  at  upper  edge  of  feathers;  feet  pale  fleshy; 
front  of  tarsi  and  top  of  toes  pale  fleshy  brown." 

Nearly  adult  male,  No.  181413,  U.S.NJ4.;  November  20,  1907. 
Total  length  (in  flesh)  693  mm.  '^Iris  yeUow  brown;  feet  pale 
brownish  fleshy." 

Both  these  birds  seem  to  be  absolutely  identical  with  examples 
from  Java.  They  represent,  therefore,  a  considerable  northward 
extension  of  the  range  of  the  species.  The  immature  specimen  (No. 
181413,  U.S.N.M.,  Nov.  20)  lacks  but  httle  of  being  adult,  though 
the  feathers  of  the  lower  parts  are  dufl,  some  of  them  edged  with  rusty 
or  pale  brown;  many  of  the  wing-quills  and  superior  coverts  are 
barred  with  buff  or  tawny;  the  throat,  sides,  and  top  of  the  head  are 
pretty  well  feathered;  and  the  frontal  comb  is  rudimentary.  Some 
of  the  contour  feathers  are  being  replaced  by  molt. 

Family  CLARAVIIDAE. 

SPILOPELIA  HGRINA  (Temmiiiek). 

Colvmba  tiffrina  Tbmmingk,  HiBt.  Nat.  g^n^rale  des  Pigeons,  vol.  1,  1808-1811, 
pi.  43  [p.  158]  (Batavia,  Java). 

Two  specimens: 
'  Adult  male,  No.  181417,  U.S.N.M.;  November  19,  1907.     Length 
(in  flesh),  300  mm. 

Adult  female,  No.  181418,  U.S.N.M.;  November  19, 1907.  Length 
(in  flesh),  295  mm. 

Both  are  in  good  plumage,  though  showing  slight  indioations  of 
molt  among  some  of  the  contour  feathers,  particularly  about  the 
head  and  neck.  They  seem,  furthermore,  to  be  identical  in  both  size 
and  color  with  birds  from  the  Malay  Peninsula. 

The  genus  Spibpdia,^  here  used  for  this  species,  is  well  differen- 
tiated from  Stigrn/Uopelia '  by  its  longer  tail,  stouter  bill  and  feet,  and 
less  timiid  cere;  and  both  SpUopdia  and  Stigmatopdia  may  readily 
be  distinguished  from  Streptopelia  (olim  Turtur)  by  the  peculiar  bi- 
furcate feathers  of  the  neck  and  by  other  characters. 

Family  CUCULIDAE. 

CUCULUS  CANOSUS  TELEPHONUS  Hetaie. 

Cueulus  tdephonus  Heinb,  Joiim.  fUr  Omith.,  for  September,  1863  (probably 
December,  1863),  p.  352  (Japan). 

One  male,  in  immature  plumage,  No.  181464,  U.S.N.M.;  Bawean 
Island,  November  21,  1907;  "eyehds  yellow;  bill  dark  horn  brown, 
greenish  beneath  at  base;  inside  of  mouth  orange;  feet  yellow." 
Length,  331  mm.' 

1  SpOvp^Ua  SundevaU,  Meth.  Nat.  Avium  Disp.  Tent.,  1878,  p.  100  (type,  ColLumba  Otlnensii  SoopoU). 
*  SHgmatopelia  Sundevall,  Meth.  Nat.  Avium  Disp.  Tent.,  1873,  p.  100  (type,  Coiuniba  senegalentU  LID. 
Baeus). 
s  Ifeasnred  In  the  flesh  by  the  ooUeotor. 
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Faimly  ALCEDINIDAE. 


SAUBOPATIS  CHLOBIS  CTANESCBNS,  Mw 


Subspedfic  characters, — Similar  to  Scmropatis  chloris  chloris,  but 
averaging  smaller;  male  with  upper  surface  rather  more  bluish, 
with  less  contrast  between  back  and  wings ;  ear-coverts  more  greenish ; 
blackish  nuchal  band  narrower,  less  distinct,  and  more  overlaid  by 
green;  female  with  upper  parts  averaging  darker;  wings  somewhat 
more  bluish;  ear-coverts  more  greenish;  blackish  nuchal  band  usu- 
ally more  washed  with  greenish. 

Type.—Adxilt  male,  No.  170835,  U.S.N.M.;  Pulo  Taya  oflf  the 
southeastern  coast  of  Sumatra,  July  28,  1899;  Dr.  W.  L.  Abbott. 

Measurements. — ^Thirteen  males  average  as  follows:  Wing,  109.3 
mm.;  tail,  67.7;  exposed  cuhnen,  45.3;  tarsus,  16.4. 

Geographical  distribution. — Smnatra,  Borneo,  and  neighboring 
islands. 

The  birds  from  Borneo,  Sumatra,  and  many  of  their  adjacent 
islands  differ  from  other  forms  of  the  species,  and  are  apparently 
worthy  of  subspecifio  separation. 

Three  specimens  from  Bawean  Island  are  the  same,  though  averag- 
ing slightly  larger.  Two  of  these  (Nos.  181494  and  181495,  U.S.N.M., 
taken,  Nov.  20,  1907)  are  in  molt  of  the  contour  feathers,  remiges, 
and  rectrices.    Measurements  of  all  are  as  follows: 

Measurements  of  specimens  of  Scmropatis  Moris  eyanescens. 
[Collected  by  Dr.  W.  L.  AbboU.) 


I 


Seoc 


LooaUty. 


Date. 


I 

I 


s 

^ 


181495 
181493 
181494 


Hale... 
Female, 
...do... 


Bawean  IslflDd. 

....do 

do 


Nov.  20, 1907 
Nov.  19, 1907 
Nov.  20, 1907 


mm. 
264 
262 
265 


mm. 
111.3 
110.8 
114.5 


mm. 
71.6 
73 
69 


mm. 
42 
46.5 
48.3 


mm. 
16.5 
17 
17.3 


This  species  is  generioally  distinct  from  true  Halcyon  (type,  Hal- 
cyon senegalensis)  and  should  take  the  generic  name  Sauropatis  Cabanis 
and  Heine,*  of  which  the  type  is  Halcyon  sanctvs  Vigors  and  Hors- 
field. 

1  Measured  in  the  flesh  by  the  collector, 
s  Mas.  Heln.,  pt.  2,  January,  1860,  p.  158. 
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Famfly  BUBONIDAE.* 

STBIX  BAWBANA*  mmw  i 


Specific  chcMractera. — ^Resembling  Strix  orierUaUs  sdoptUo  HorsfieLd, 
from  Java,  but  much  smaller  and  paler  throxighout;  white  spots  on 
upper  surface  much  reduced,  more  roundish,  and  less  inclined  to  form 
bars;  dark  brown  bars  on  lower  surface  much  narrower. 

Descriplian. — ^Type,  adult  female,  No.  181450,  U.S.NJ4.;  Bawean 
Island,  Java  Sea,  November  27,  1907;  Dr.  W.  L.  Abbott.  Upper 
surface  (in  somewhat  worn  plumage)  brown,  between  cinnamcm 
brown  and  tawny,  in  places  becoming  more  ochraceous,  everywhere 
with  roundish  dots  of  dull  white  which  on  the  nape  and  scapulars 
indine  to  irregular  bars,  the  longer  scapulars  broadly  barred  with 
white  and  narrowly  with  clove  brown  and  the  brown  of  the  upper  sur- 
face; tail  sepia,  shading  basally  and  on  the  inner  webs  of  the  feathers 
to  cinnamon  and  cinnamon  buff,  barred  with  dull  creamy  white, 
broadly  on  inner  webs,  narrowly  and  irregularly  on  outer  webs; 
primaries  between  clove  brown  and  sepia,  shading  gradually  on  outer 
webs  to  cinnamon  buff  at  the  base,  more  or  less  sparingly  spotted  or 
barred  on  the  outer  vanes  with  creamy  white,  cream  buff,  and  buff; 
broadly  on  inner  vanes  with  various  shades  of  lighter  brown,  tawny, 
ochraceous,  and  buff,  the  inner  feathers  tipped  with  whitish;  secon- 
daries and  tertials  sepia,  broadly,  but  in  places  brokenly,  barred  with 
dull  brown  (between  buffy  brown  and  olive  brown),  dull  white,  and 
various  shades  of  ochraceous,  buff,  and  tawny,  and  tipped  with  dull 
white;  wing-coverts  brown  like  the  back,  the  lesser  series  sparingly 
spotted  with  whitish,  the  median  and  greater  series  on  the  outer 
webs  broadly  barred  with  white  and  narrowly  with  clove  brown,  on  the 
inner  webs  broadly  with  buffy  white,  buff,  and  ochraceous;  facial 
disks  dull  cream  buff,  immarked;  entire  lower  surface  creamy  white, 
much  tinged  in  places  by  the  buffy  day  color  of  the  bases  of  the 
feathers,  which  show  through,  particularly  on  the  throat,  where  they 
form  a  conspicuous  throat  patch;  all  the  lower  parts,  except  the 
chin,  conspicuously,  and  regularly  thoxigh  rather  narrowly  barred 
with  dove  brown,  most  broadly  on  the  throat;  thighs  and  tarsi  dull 
white,  much  tinged  in  places  with  cinnamon  buff,  and  narrowly  barred 
throughout  with  dove  brown ;  lining  of  wing  mixed  creamy  white,  buff, 
and  ochraceous,  spotted  and  more  or  less  barred  with  dark  ruf escent 

>Tbe  tomilyiiaiiM  BubonldM  should  be  retained  for  the  horned  owls  and  their  aUiee,  notwithsUading 
Uiat  the  cenerio  name  5ti^  has  been  tnoaitered  to  one  of  the  genera  of  this  group;  fcr  rather  than  to  t^ 
oldest  generic  name  in  a  family  as  the  basis  for  the  family  name,  it  is  much  better  for  various  reasons  to 
adhere  fbr  the  f^miily  designation  to  the  tjfpe  genus  (i.  e.,  the  genus  from  which  the  f^miily  name  was  fint 
formed)  wfaatOTer  may  subsequently  become  its  generic  name.  This  is  a  course  parallel  to  that  pursued  in 
the  case  of  type  species  of  genera;  is  much  more  logical;  and  will  obviate  much,  in  fact  nearly  all,  of  the 
confusion  arisfaig  from  the  transfer  of  family  names  from  one  group  to  another.  In  the  present  jnstanoe 
Bute  is  the  type  genus  of  the  fiunHy  Bubooidae. 
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brown.  Totallength  (in  fleah)/  412  mm.;  wing,  297;  tail,  168;  ex- 
posed cuhnen,  31;  cuhnen  without  cere,  22.3;  tarsus,  55;  middle  toe,  30. 

Although  this  new  bird,  of  which  Doctor  Abbott  obtained  unfortu- 
nately but  a  single  specimen,  is  undoubtedly  most  closely  allied  to 
Strix  arienialis  Shaw  (^Strix  aineniis  Latham),  it  is  so  different  in 
coloration  that  it  seems  certainly  to  be  specifically  distinct.  The 
dark  barring  of  the  lower  surface  is  strikingly  like  that  in  Strix 
oceHata,  but  the  upper  parts  are  of  course  very  different. 

The  name  Strix  9men9%s  Latham,'  used  by  some  authors  for  Strix 
orientdlis  Shaw,  is  preoccupied  by  a  previous  Strix  sinensis  of  the 
same  author;'  but  Strix  arientalis  Shaw,^  a  new  name  for  Strix  sinensis 
Latham,  is  not  invalidated  hj  Strix  arientalis  Linnaeus^  from  Hassel- 
quist,  since,  according  to  the  International  Code  of  Nomenclature,  the 
scientific  names  in  Hasselquist's  Reise  nach  Pal&stina  (1762)  have  no 
standing,  because  they  occur  in  a  mere  translation  of  a  pre-Linnaean 
work.  The  proper  designation  for  the  whole  species  is  therefore 
Strix  arientalis  Shaw. 

Representatives  of  Strix  arientalis  from  Java  differ  considerably 
from  those  inhabiting  the  Malay  Peninsula  (Strix  arientalis  arientalis), 
in  their  narrower  dark  barring  below,  particularly  on  the  breast,  and 
their  much  larger  white  markings  on  the  upper  parts.  The  name 
for  the  Javan  race  is  Strix  arientalis  sdaputo  Hor^eld.* 

Fanuly  PYCNONOTIDAE. 

PTCNONOTUS  PLUM 08US  PI.UMOSU8  BIjtt. 

Pjfenomotuu  phmomu  BLTm,  Joum.  Asiatic  Soc.  Bengal,  vol.  14,  pt.  2,  December, 
1845,  p.  667.    (Siiigapore,  SiagapcM^  laland). 

Three  specimens  are  in  the  collection,  as  follows: 

Adult  male.  No.  181542,  U.S.N.M.;  November  19,  1907.  Length 
(in  flesh),  200  mm. 

Adult  female.  No.  181540,  U.S.N.M.;  November  24,  1907. 

Juvenal  female.  No.  181541,  U.S.N.M.;  November  19,  1907. 

These  are  identical,  so  far  as  I  can  discover,  with  typical  birds  from 
the  Malay  Peninsula.  One  of  the  adults  (No.  181542,  U.S.N.M.)  and 
the  juvenile  (No.  181541,  U.SJ^.M.)  are  in  process  of  molt,  though 
wings  and  tail  are  perfect.  The  juvenile  plxmiage  differs  from  that  of 
the  adult  in  being  throughout,  particularly  on  the  rump,  more 
brownish,  the  upper  surface  paler,  and  the  lower  parts  more  tinged 
with  yellowish. 

>  MMsand  by  tbe  ooUeotor. 

•SappL  Indlcta  OniitlL,  1801,  p.  xvi  (China). 

t  Latham,  Indaz  Oniith.,  voL  1, 1790,  ^  63. 

«  G«n.  ZooL,  VOL  7,  pt.  1, 1800,  p.  357  (CUna). 

•In  HMMlquist,  Bain  FaUst.,  1783,  p.  300  (Egypt  and  Syria). 

•Strtt  aOthpuio  Hociflald,  Trans.  Lfain.  Soc  Lond.,  yqL  13,  pt.  1,  May,  1831,  p.  140  (Java). 
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BflCKOTABSlIS  CHALOOCBPHALUS  BAWBANU8  (PlMch). 

Brachypodiris  baweantis  Finsch,  Notes  Leyden  Mus.,  vol.  22,  March,  1901,  p.  209 
(Bawean  Island). 

Eight  specimens — ^three  females  and  five  males — of  this  interesting 
bird  were  collected  by  Doctor  Abbott. 

In  pattern  of  coloration  this  species  is  practically  identical  with 
Microtarsus  atricepa,  but  the  olive  and  yellow  colors  of  the  latter  are 
everywhere  replaced  by  gray  and  white.  In  the  females,  as  compared 
with  the  males,  the  upper  surface  is  of  a  darker,  didler  gray;  the  gray  of 
the  inferior  parts  is  somewhat  darker,  and  the  abdomen  and  crissum 
more  washed  with  gray.  One  of  the  males  (No.  181568,  U.S.N.M.) 
has  a  streak  of  olive  yellow  on  the  outer  web  of  one  of  the  secondaries, 
one  of  the  tertials,  and  one  of  the  rectrices,  which  may  be  lingering 
indications  of  immaturity.  Several  of  the  secondaries  of  one  of  the 
females  (No.  181551,  U.S.N.M.)  show  the  same  thing.  The  labels 
state  that  in  both  males  and  females  the  iris  is  blue,  the  bill  and  feet 
black.  Nearly  all  of  our  specimens  exhibit  evidences  of  molt  among 
the  contour  feathers,  particularly  about  the  head  and  neck;  but  only 
one  (No.  181557,  U.S.N.M.)  is  changing  either  remiges  or  rectrices, 
and  this  one  is  molting  both. 

Our  series  proves  that  Microtarsua  haweanua  is  a  subspecies  of 
iRcrotarsus  chalcocepJialus  of  Java;  for  while  the  characters  given  by 
Finsch^  to  separate  it  from  the  latter  will  serve  to  diagnose  it,  indi- 
vidual variation  practically  bridges  the  difference  between  the  two. 
Both  the  upper  and  lower  parts,  while  normally  much  paler  in  Micro- 
tarsus  haweamiSj  are  in  some  of  our  specimens  almost  as  dark  as  in 
Microtarsus  chdUocephalus;  the  base  of  the  tail,  while  almost  white 
in  some  examples,  is  in  others  nearly  as  dark  as  in  Mxcrotarsua  choir 
cocephdlus;  the  subterminal  black  band  on  the  rectrices,  though 
sometimes  broken  or  even  reduced  to  spots,  is  in  other  specimens  as 
wide  as  in  the  Javan  bird;  and  the  terminal  white  bar  on  the  tail 
shows  also  much  variation  in  width.    Measurements  are  as  follows : 

I  Notes  L«ydMi  liusetuii,  ToL  83, 1901,  p.  aOO. 
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Meaturements  ofapecimens  of  Microtarms  chalcocephalns  baweanui, 
[Cdlectwi  by  Dr.  W.  L.  Abbott.J 


i 
a' 

m 
6 

S«E. 

Locality. 

Date. 

i 

1 

H 

J 

J 

181S52 
181&54 
181556 
181557 

ICale.... 

...do 

...do..... 

...do 

...do 

Bawean  Island.... 

do 

do 

do 

do 

Nov.  22,1007 

do 

do 

do 

do 

mm, 

175 

181 

'i'm" 

177 

mm, 
78.5 
78 
80 

mm, 
67 
67.5 
67.5 

fllfil. 
12.3 
14 
12 
12 
13 

mm, 
14.8 
15.5 
15 
14.5 
14.5 

mm, 
11.5 
11.5 
11 
11.3 

181558 

76 

67 

11.8 

al4ff 

175.5 

78.1 

67.3 

12.7 

14.9 

14.4 

Nov.  19,1907 
Nov.  22,1907 
do 

181551     Female.  Baweon Island.... 

181553  ...do do 

181555  ...do do 

185 
173 
172 

80 

77.5 

74.5 

73 
60 
66 

12.5 

13 

12 

15.5 
15.3 
14.8 

11 

11.8 

11.5 

Aver^tf^  of  3  ffl 

unalttt 

176.7 

77.3 

60.3 

12.5 

1&2 

1L4 

MICBOTABSUS  ATRICBPS  ABBOTTI,>  new 

Suhspecijic  charactera. — Resembling  Microtarsus  atricepa  atricepa  * 
from  the  tjrpe  region  (Sumatra),  but  upper  parts  duller  olive  green, 
much  less  golden;  lower  surface  paler,  more  greenish  in  tone. 

Description. — ^Type,  adult  male,  No.  181549,  U.S.N.M.;  Bawean 
Island,  Java  Sea,  November  22,  1907;  Dr.  W.  L.  Abbott.  Top  and 
sides  of  head,  also  chin  and  throat,  brownish  black,  with  a  metallic 
green  or  purplish  sheen;  cervix,  back,  scapulars,  and  rump,  yellowish 
oUve  green,  becoming  still  more  yellowish  on  the  last,  where  also  the 
feathers  have  partly  concealed  broad  brownish  black  subterminal 
bars;  upper  tail-coverts  pyrite  yellow;  tail  light  yellowish  olive,  the 
outer  pair  of  rectrices  dull  grayish  subterminally,  all  the  rest  broadly 
barred  subterminally  with  brownish  black,  and  all  of  them  tipped 
broadly,  the  middle  pair  less  so,  with  strontian  yeUow;  wings  fuscous, 
the  lesser  coverts,  median  coverts,  outer  webs  of  greater  coverts,  and 
outer  webs  of  tertials,  yellowish  olive  green,  the  greater  coverts,  ter- 
tials,  and  secondaries  margined  externally  with  pyrite  yeUow,  and  all 
the  wing-quills  more  or  less  edged  basally  with  brownish  or  yellowish 
white;  breast  yellowish  warbler  green;  passing  gradually  into  the 
lemon  chrome  of  abdomen  and  crissum;  sides  and  flanks  like  the  last, 
but  slightly  washed  with  greenish;  axillars  strontian  yellow;  imder 
wing-coverts  pale  primrose  yellow;  "iris  blue;  bill  and  feet  black.*' 

>  Heasored  in  the  flesh  by  theooUeotor. 

sHolUng. 

•  Named  for  Dr.  W.  L.  Abbott. 

« The  speciflo  term  of  Micnlarnu  meUmocepholot,  which  is  the  Lanitu  melanocephalos  of  Gmelin, 
Syst.  Nat.,  vol.  1,  pt.  1, 1788,  p.  309,  is  preoccupied  by  LarUus  mdanoeephalus  Gmelin,  Byst.  Nat.,  vol. 
1,  pt.  1, 1788,  p.  301,  a  synonym  of  Pomatcrkvnehut  tenegalut  Llnnaens.  The  next  available  name  for 
the  speoifls  is  Twdut  oMeept  Teomiinck,  Planches  Colorizes  d'Oiseaox,  vol  2,  livr.  25,  Aa^ast,  1822, 
pL  147  and  text  (Smnatra  and  Java). 

66008*— Proc.N.M.vol.52— 17 13 
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This  very  distinct  subspecies  is  the  most  greenish  of  all  the  forms 
of  Microtaraus  atricepa.  It  differs  from  Microtarsus  airicepa  chryao- 
pihoruaj^  of  South  Pagi  Island,  western  Sumatra,  as  it  does  from 
Microtaraua  atricepa  atricepay  though  even  more  markedly;  and  from 
IBcTotaraua  atricepa  hyperemnua^  of  Simalur  Island,  western  Sumatra, 
in  much  the  same  way  as  well  as  additionally  in  much  slenderer  bilL 

Doctor  Abbott  obtained  two  adult  specimens,  male  and  female,  in 
perfect  plumage.  The  female  is  practically  identical  with  the  male. 
The  measurements  of  both  are  given  below: 

MeaturenunU  oftpetxmeM  of  Miarotanus  atrUeps  ahhotH. 
[Collected  by  Dr.  W.  L.  Abbott.) 
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mm. 

fTim. 
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181549 

Male.... 

Bawean  Island'... 

Nov.  22, 1907 

170 

76 

66 

12 

16.3 

11.6 

181560 

Female.. 

do 

do 

180 

80 

68 

12 

14 

11 

Family  TIMALIIDAE. 

MALACOCINCLA  ABBOTTI  BAWSANA,  sew  anbepectea. 

Subapedfic  charactera. — Similar  to  MaUicocincla  dbhotti  hiMUcoferi,^ 
from  Borneo,  but  upper  parts  paler,  and,  particularly,  on  tail  and 
upper  tail-coverts,  even  less  rufescent;  entire  lower  surface,  especially 
the  sides  of  breast  and  body,  the  flanks,  and  crissum,  also  lighter. 

Deacription. — ^Typ©;  adult  male.  No.  181560,  U.S.N.M.;  Bawean 
Island,  Java  Sea,  November  23, 1907;  Dr.  W.  L.  Abbott.  Upper  sur- 
face brownish  olive,  between  Saccardo's  umber  and  light  brownish 
olive,  becoming  somewhat  darker  on  the  pileum,  where  the  feathers 
have  pale  bufify  shaft  streaks,  and  slightly  more  rufescent  on  the 
rump;  upper  tail-coverts  cinnamon  brown;  rectrices  between  cinnar 
mon  brown  and  mummy  brown;  primaries,  secondaries,  and  primary 
coverts  brown,  between  olive  brown  and  fuscous,  their  outer  webs, 
together  with  both  webs  of  tertials,  greater,  median,  and  lesser  wing- 
coverts,  brown  like  the  back;  lores  and  superciliary  stripe  between 
mouse  gray  and  deep  mouse  gray,  mixed  more  or  less  with  pale  mouse 
gray;  remainder  of  sides  of  head  and  neck  bufify  brown,  the  auriculars 
somewhat  streaked  with  the  brown  of  the  back,  and  with  narrow  and 
inconspicuous  shaft  markings  of  pale  buffy;  chin  and  throat  grayish 

1  Obertudnr,  Bmltha.  Miso.  CoU.,  vol.  60,  No.  7,  October  26, 1912,  p.  10. 
s  Meaaond  in  the  fleah  by  the  ooUector. 
"Type. 

«ira2acodfietobAttife</eHFiii8ch,NoteeLeydeQMu8.,ToL  Thta  ia  evidenUy  but 

a  aobapeciea  of  Malaeochida  atiboM, 
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white^  the  latter  buffy  grayish  on  its  sides;  upper  breast  tilleid  buff; 
lower  breast  cream  color,  deepening  on  abdomen  into  pale  ochraceous 
buff;  crissum  day  color;  sides  of  breast  dull  buff,  between  pinkish 
buff  and  vinaceous  buff,  shaded  anteriorly  with  the  brown  of  the 
back;  sides  of  body  and  flanks  light  buffy  brown  between  cinnamon 
buff  and  wood  brown;  thighs  between  wood  brown  and  drab;  lining 
of  wings  dull  buff  like  the  sides  of  the  body,  mixed  somewhat  with 
pale  brown  and  whitish;  inner  margins  of  outer  secondaries  and  inner 
primaries  didl  vinaceous  buff. 

A  second  specimen  obtained  by  Doctor  Abbott  is  practically  iden- 
tical with  the  type.  Both  birds  show  indications  of  molt  in  wing- 
quills  and  contour  feathers. 

The  present  species  is  clearly  distinct  enough  structurally  from  the 
typical  forms  of  the  genus  Twdirms  to  be  separated  generically. 

MeatureTnents  of  specimens  of  Malaeocincla  abboUi  hawearui. 
[CoUected  by  Dr.  W.  L.  Abbott.] 
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Family  GRACULIDAE. 

GRACULA  JAVENSIS  BAWBANA.  new  sabspedei. 

Subapecijlc  characters. — Similar  to  Oracula  javensis  javensisj  from 
Java,  but  bare  occipital  lappets  wider  and  longer;  and  sides  of 
crown  more  greenish. 

Description. — ^Type,  adult  female,  No.  181501,  U.S.N.M.;  Bawean 
Island,  Java  Sea,  November  23,  1907;  Dr.  W.  L.  Abbott.  Middle  of 
forehead,  middle  of  crown,  with  cervix  and  back,  metallic  dusky  dull 
violet  No.  2;  sides  of  fordiead  the  same,  but  somewhat  tinged  with 
greenish;  sides  of  crown  and  sides  of  occiput  metallic  greenish,  be- 
tween dusky  dull  green  and  greenish  slate  black;  rump  and  upper 
tail-coverts  metallic  dusky  green;  scapulars  and  tips  of  inner  tertials 
metallic  bluish  slate  black,  in  places  with  a  tinge  of  the  violet  of  the 
back;  tail  black,  the  outer  rectrices  somewhat  brownish;  wings  black 
with  a  slight  purplish  or  bluish  sheen,  some  of  the  outer  primaries  a 
little  brownish;  a  pure  white  speculum  from  10  to  19  mm.  in  length 
occupies  the  entire  width  of  the  outer  webs  of  the  second  to  seventh 

1  Measured  In  tbe  flMh  by  the  coUeotor. 
•Type. 
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quills;  another  area  varying  from  4  to  28  mm.  in  length,  on  the  inn^* 
webs  of  the  first  to  seventh  quills,  covers  the  entire  width  of  the  vanes 
except  on  the  seventh,  where  it  is  reduced  to  a  small  roimdish  spot 
close  to  the  shaft;  the  lesser  wing-coverts  and  broad  edgings  of  the 
median  series,  metallic  dull  blue-green  black;  very  narrow  tips  and 
subterminal  edgings  of  greater  coverts  metallic  dull  violet  like  the 
back,  or  metallic  bluish  slate  black  like  the  scapulars;  sides  of  head 
black,  with  a  slight  metallic  greenish  tinge;  chin  and  throat  black 
with  a  slight  gloss  of  metallic  violet,  shading  posteriorly  on  the  jugu- 
lum  into  a  metallic  bronzy  lincoln  green;  this  in  turn  passing  into 
metallic  dark  livid  purple  on  the  breast;  thighs  and  sides  of  body 
metallic  dull  blue-green  black,  in  places  mixed  with  duU  violet;  flanks, 
abdomen,  and  crissum,  metallic  blackish  dusky  yellowish  green; 
lining  of  wings  black,  in  some  places  rather  brownish,  and  mostly  with 
a  slight  violet  sheen. 

Doctor  Abbott  obtained  only  two  examples  of  this  bird  on  Bawean 
Island,  but  these  differ  sufficiently  from  Javan  birds  to  render  their 
subspecific  separation  desirable.     Their  measurements  are  as  follows: 

MeasiarementM  of  specimens  of  Gracula  javensis  baweana. 
[CoUected  by  Dr.  W.  L.  Abbott.] 


00 


Locality. 


Date. 


I 


181502 
181501 


Bawean  Island. 
,....do.« 


Nov.  23,1907 
do 


mm. 
323 
320 


mm. 
174.6 
170 


mm 
85 
84 


mm. 

27 

24.5 


mm. 

17 

15.2 


mm. 
38.5 
36.5 


30 


mm 
25 
26 


mm. 
18 
20 


Family  NECTARINIIDAE. 

ANTHSEPTES  MALACENSIS  BAWBANUS,  new  sobapedes. 

SubspeciHc  characters, — Similar  to  AnthrepUa  maJacensis  malacensis, 
from  the  Malay  Peninsula,  but  female  more  greenish  (less  grayish) 
above,  the  lower  surface  more  richly  and  uniformly  yellow,  particu- 
larly on  throat,  abdomen,  and  crissum. 

Description. — ^Type,  adult  male,  No.  181690,  U.S.NJtf.;  Bawean 
Island,  Java  Sea,  November  19,  1907;  Dr.  W.  L.  Abbott.  Pilexmi, 
cervix,  and  back,  shining  metallic  amethyst  violet,  the  forehead  in- 
clining to  dark  green;  rump  and  upper  tail-coverts  shining  metallic 
deep  blue-violet;  tail  fuscous  black,  the  middle  pair  of  rectrices,  and 
the  outer  webs  of  all  the  rest  excepting  the  outermost  pair,  tinged 

1  Measored  in  the  flesh  by  the  coUeotor. 
•  Type. 
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with  metallic  greemsh  and  margined  externally  with  shining  metallic 
deep  blue-violet;  wings  blackish  fuscous  (between  fuscous  and  fuscous 
black),  the  inner  margins  basally  paler,  the  wing-quills;  greater  cov- 
erts, and  to  a  slight  extent  the  primary  coverts,  margined  externally 
with  citrine;  median  coverts  and  longest  scapulars  chestnut;  lesser 
coverts  shining  metallic  blue-violet;  sides  of  head  between  citrine 
and  orange  citrine;  malar  stripe,  prolonged  down  the  side  of  the  neck, 
shining  metallic  violet  ultramarine;  sides  of  neck  shining  metallic 
dark  green,  mixed  more  or  less  with  the  amethyst  violet  of  the  back; 
chin  and  throat  reddish  brown,  between  kaiser  brown  and  hazel; 
breast,  sides,  and  upper  abdomen  lemon  chrome,  slightly  inclining 
toward  light  cadmium,  anteriorly  somewhat  tinged  with  brownish 
oHve;  lower  abdomen  and  thighs  picric  yellow;  lower  tail-coverts 
pale  lemon  yellow;  flanks,  between  lemon  yellow  and  pyrite  yellow, 
but  much  nearer  the  former,  i.  e-,  pale  lemon  yellow  only  washed 
with  olivaceous;  axiUars  picric  yellow;  under  wing-coverts  baryta 
yellow,  mixed  with  whitish. 

The  male  of  this  new  form,  as  is  frequently  the  case  in  races  of 
Avihreptes  malacensis,  is  not  with  certainty  distioguishable,  though 
it  seems  to  be  more  dearly  yellow  on  the  breast  than  is  usual  in  exam- 
ples of  Ardhreptes  malacensis  malacensis.  The  female,  however, 
shows  differences,  as  above  set  forth,  which  apparently  indicate 
subspecific  distinction.  Comparison  has  been  made  with  series  of 
specimens  of  all  the  forms  of  the  species.  Both  of  the  individuals 
obtained  by  Doctor  Abbott  on  Bawean  Island  are  adults  in  perfect 
plumage,  and  their  measurements  are  as  follows: 

MeaauremmU  ofspeemens  o/ArUkreptes  malacentis  haweamu. 
[Collected  by  Dr.  W.  L.  Abbott.] 


CO*  I 


Sex. 


LooaUty. 


Date. 


181590 
181591 


Male... 
Female 


Bawean  Island  s. 
do 


Nov.  19, 1907 
Nov.  26, 1907 


fnm. 
142 
130 


mm. 
68 
63 


48.5 
41 


mm. 
17.8 
15.2 


17.8 
16.5 


mm. 
10.5 
10 


CINNTRIS  OSNATA  ORNATA'  ] 

Cinnyris  omatus  Lesson,  Diet.  Sd.  Nat.,  vol.  50, 1827,  p.  15  [Java]. 

One  adult  male,  No.  181595,  U.S.N Jf.,  taken,  November  22, 1907. 
Length  (in  flesh),  120  mm. 

It  is  apparently  identical  with  birds  from  Java.  Some  of  the  con- 
tour feathers  are  in  process  of  molt. 

1  Hettsundin  the  flesh  by  the  collector. 
•Type. 

•  For  the  change  of  name  of  this  species  from  Onnpria  peetonUis  Horsfleld  to  Qwnifrii  omtUa  Lesson,  see 
Oboholser.  Smiths.  Mlse.  ColL,  voL  60,  No.  7,  October  36, 1912,  p.  18. 


Digitized  by 


Google 


198  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vou62. 

Family  DICAEID^, 

MGASUM  FLAMMBUM  (SpwnMni). 
MotacUlaJlamTrua  Spabrman,  Mub.  OarlBon.,  faac.  4, 1789,  pi.  98  (Java). 

One  specimen,  No.  181587,  U.S.NJ4.;  taken,  November  22,  1907. 

Though  marked  "female,"  this  bird  is  evidently  a  yomig  male, 
since  it  is  in  transition  from  the  juvenal  plumage  to  that  of  the  adult, 
and  shows  characteristic  feathers  of  the  male  on  head,  back,  and 
scapulars.  As  nearly  as  is  possible  to  determine  from  such  an  example, 
it  is  identical  with  Javan  birds.  It  can  at  least  not  be  distinguished 
from  a  juvenal  male  from  Java. 
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FIELD  NOTES  ON  VIRGINIA  ORTHOPTERA. 


By  Henbt  Fox, 

Assiatant  Cereal  and  Forage  Insect  Investigations,  U.  S,  Bureau  of  Entomology. 


INTRODUCTION. 

The  notes  here  recorded  cover  the  period  between  December,  1913, 
and  the  close  of  1915.  During  this  time  the  writer  was  officially 
stationed  at  the  field  laboratory  of  his  division  at  Charlottesville, 
where  during  the  season  of  1914  an  almost  continuous  record  of  the 
local  Orthoptera  was  kept.  At  intervals  of  variable  duration  the 
writer  was  away  on  field  work  in  other  parts  of  the  State,  the  more 
important  trips  being  to  Norfolk  and  to  Monterey,  approximately 
a  month  being  spent  at  each  place.  In  1916  practically  the  entire 
season  was  spent  at  Tappahannock.  At  all  these  places  Orthoptera 
were  studied  as  thoroughly  as  the  time  that  could  be  spared  for  the 
piu-pose  permitted.  Fairly  extensive  collections  were  made  at  each 
of  the  localities  mentioned.  These  along  with  smaller  collections  from 
a  nmnber  of  additional  localities  enable  us  to  form  at  least  a  pre- 
liminary idea  of  the  distribution  of  Orthoptera  in  relation  to  the 
different  physiographic  subdivisions  of  the  State. 

These  as  usually  given  in  standard  geographic  works  are  five  in 
number.  Beginning  at  the  east  is  the  Coastdi  Plain,  locally  known 
as  "Tidewater  Virginia."  This  is  limited  on  the  west  by  the  "fall 
line,"  beyond  which  the  Piedmont  r^on  extends  to  the  Blue  Ridge 
which  forms  the  third  province.  Then  follows  the  Shenandoah  or 
Valley  of  Virginia,  the  most  fertile  province  of  the  State.  West 
of  this  comes  the  succession  of  bold  ridges  and  elevated  intermontane 
valleys  constituting  the  Appalachian  Mountain  province. 

In  central  and  southern  Virginia  each  of  these  provinces  pre- 
sents certain  peculiarities  of  physiography  which  apparently  mark- 
edly influence  the  character  of  the  respective  floras  and  faunas. 
The  greatest  contrast  is  shown  between  the  mountain  section  along 
the  western  border  and  the  lower  lands  to  the  east.  In  the  mountain 
section,  as  exemplified  in  Highland  and  Bath  counties,  we  have  the 
long,  roughly  parallel  ridges  and  intermontane  valleys  typical  of 
Appalachian  coimtry,  with  an  elevation  of  from  1,500  to  4,500  feet. 
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Its  fauna  and  flora  are,  on  the  whole,  of  a  northern  type,  the  dominant 
forms  bemg  those  which  are  characteristic  of  southern  New  England 
or  northern  Pennsylvania.  The  Blue  Ridge  also  shows  some  traces 
of  northern  influence,  but  its  lower  altitude  (1,500-2,500  feet)  and 
wide  separation  from  the  main  Appalachian  mass  makes  its  fauna 
and  flora  less  distinctive,  many  austral  forms  extending  into  it  from 
the  adjoining  Piedmont.  Observations  in  the  Shenandoah  Valley 
have  been  too  meager  to  enable  the  writer  to  make  any  final  asser- 
tions, but  all  signs  indicate  the  transitional  character  of  its  biota. 
In  the  Piedmont  region  as  shown  at  least  in  the  latitude  of  Charlottes- 
ville two  sections  can  be  distinguished.  That  bordering  the  Blue 
Ridge,  which  we  may  speak  of  as  the  Upper  Piedmont,  is  consider- 
ably more  rugged  and  diversified  than  the  section  farther  east,  which 
is  nearly  flat  or  at  most  gently  rolling.  In  general  the  line  of  the 
Chesapeake  &  Ohio  Railroad  between  GordonsviUe  and  Orange  marks 
the  boundary  between  these  two  sections.  In  the  upper  section  the 
fauna  and  flora  are  predominantly  austral  in  character,  but  there  is 
also  a  considerable  infusion  of  northern  elements.  The  lower  sec- 
tion has  so  far  been  but  httle  studied  by  the  writer,  but  the  vegeta- 
tion at  least  shows  an  influx  of  certain  Coastal  Plain  elements  which 
apparently  do  not  occur  in  the  upper  section.  Thus  in  the  region  im- 
mediately east  of  GordonsviUe  occur  such  trees  as  sweet  gum  (Liquv- 
daTober  styradflua)  and  willow  oak  (Quercua  pheUos)  which  do  not 
appear  to  exist  in  the  more  rugged  coimtry  about  Charlottesville. 
Farther  east  the  line  of  demarkation  between  the  Piedmont  and  Coas- 
tal Plain  is  clearly  indicated  only  along  the  large  rivers  where  the 
usual  falls  occur,  but  elsewhere  the  transition  from  the  one  to  the 
other  is  gradual.  This  is  a  decided  contrast  to  the  abrupt  passage 
between  the  two  in  the  Pennsylvania-New  Jersey  region  where  the 
fall-line  marks  a  decided  break  in  both  topography  and  biota.  In 
Virginia  no  such  break  occms,  the  typical  CoastaJi  Plain  elements 
spreading  inland  to  a  varying  extent,  some,  such  as  the  loblolly  pine 
(Firms  taeda)  and  the  holly  {Ilex  opaca)  extending  only  a  dozen  or  so 
miles  west  of  the  fall  line,  others,  like  the  sweet  gum  and  willow  oak, 
to  the  western  limit  of  the  lower  Piedmont,  while  such  trees  as  the 
Spanish  oak  (Quercus  falcdta)  and  persimmon  (Dioapyros  virginiana) 
spread  clear  across  the  entire  Piedmont  to  the  base  of  the  Blue 
Ridge. 

In  Virginia  the  Coastal  Plain  presents  certain  well-marked  con- 
trasts to  the  same  province  as  represented  farther  north  in  New 
Jersey.  In  general,  it  may  be  said  that  the  soil,  although  prevailingly 
sandy,  is  of  a  decidedly  finer  textiu'e  than  the  New  Jersey  sands  and 
is  consequently  more  suitable  for  cultivation.  In  Virginia  nothing 
comparable  to  the  New  Jersey  pine  barrens  has  so  far  been  observed, 
the  country  on  the  whole  having  much  the  same  appearance  as  the 
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Delaware  Valley  district  of  that  State.^  South  of  the  James  River 
the  Coastal  Plain,  appears  to  be  largely  a  flat,  or  at  most,  gently  roll- 
ing, featureless  expanse,  but  north  of  that  river  in  the  narrow  penin- 
sulas between  the  estuaries  of  the  York,  Rappahannock,  and  Potomac 
rivers  there  is  some  quite  rugged  topography  in  places  where  the 
small  streams  have  cut  deep  ravines  in  the  upland.  Bordering  all 
the  large  rivers  in  the  Coastal  Plain  are  wide,  level  terraces  marking 
an  earlier  stage  of  flood-plain  deposition  [Columbian  formation]. 
The  boundary  between  these  "flats"  and  the  higher  interior  is  formed 
by  a  well-defined  line  of  bluffs. 

With  regard  to  its  Orthopteran  fauna  there  appears  to  be  in  Vir- 
ginia two  primary  centers  of  dispersal,  one  of  which  is  typically  repre- 
sented by  the  Appalachian  Province,  the  other  by  the  Coastal  Plain. 
The  Appalachian  Province  is  the  center  of  an  assemblage  of  decided 
northern  affinities,  certain  members  of  which  tend  to  spread  eastward 
into  the  Piedmont  region  and,  to  a  less  degree,  into  the  Coastal 
Plain.  The  latter  province  forms  the  center  of  a  southern  or  Austral 
fauna,  similar  in  its  essential  features  to  the  Coastal^  fauna  of  New 
Jersey,  which  in  Virginia  spreads  in  large  measure  over  the  entire 
Piedmont  region  and  to  a  certain  degree  penetrates  the  Blue  Ridge 
and  lower  moimtain  levels. 

Typical  of  the  Appalachian  Province,  in  Virginia  appear  to  be  the 
following: 


Melanoplus  walshii, 
Melanoplus  femur-rvbrum,* 
Melanopltui  confiuus, 
Melano'plus  luridus. 
Melanopltui  bivittatua. 
Scudderia  pistillata. 
Amblycorypha  rotwruHfolia. 
Neoconocephalus  ensiger. 
Corvocephalm  brevipennU,* 
AtlarUicus  daviai. 


Orphulella  spedosa. 
ChloeaUis  conspersa, 
ChortkippiLS  cvrtipennis, 
Eneoptolophui  sordidui, 
Camnula  pellndda. 
PardalopJiora  apicuUUa. 
SpharageTnon  saxatUe. 
Dendrotettix  australis, 
Melanopltis  celatus. 
Melanoplus  devius. 
Melanoplus  gracilis. 

Other  forms  occurring  commonly  in  the  mountains,  but  of  approxi- 
mately equal  frequency  and  uniformity  throughout  the  State  are 
Arphia  s^phureay  CJwrtophaga  viridifasciata,  Sphardgemon  hoUi, 
Dissosteira  Carolina,  Scudderia  texensisy  Scudderia  Jurcata,  Orchdi- 
mum  vulgare,   Conocephdlus  fasciatas   (apparently  more  imiformly 

I  See  Stone,  Plants  of  Soathom  New  Jersey,  Ammal  Report,  N.  J.  State  Museum,  Tranton,  N.  J.,  1910. 

s  See  Fox,  Data  on  the  Orthopteran  Faunistios  of  Eastern  Pennsylvania  and  Southern  New  Jersey,  Proc. 
Acad.  Nat.  Sci.,  Phila.,  1914,  pp.  457-463. 

sBoth  M.  femuT'Tubrum  and  C.  breoipennis  occur  throughout  the  State,  but  in  the  writer's  experience 
they  are  much  more  abundant  and  generally  distributed  in  the  mountain  section  than  in  the  Piedmont 
region  and  Coastal  Plain  where  they  are  usually  quite  local  in  distribution,  though  quite  common  in  favor- 
able situations.  The  writer  wishes  it  understood  that  he  does  not  mean  to  imply  that  the  forms  listed 
above  are  necessarily  Appalachian  in  origin,  merely  that,  as  conditions  are  at  present,  the  species  have  their 
stroDC^old  In  the  rc^jon  hi  question. 
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distributed  in  the  C!oastal  Plain),    Conocephalus  strictus   (?)   and 
Nemchiua  fdsciaius. 

Species  having  their  stronghold  in  the  Coastal  Plain  appear  to  be 
the  foDowing: 


Doru  acuUaium, 
Stagmomantis  Carolina. 
Truxalis  brevtcomis. 
Mermena  irUertexta. 
SyrbtUa  admirabiUs. 
Amblytropidia  occidentalia, 
Orphtilella  pelidna. 
Orphulella  olivacea. 
Clinocephalu8  elegans. 
DichroTnorpha  viridii. 
Arphia  xanthoptera  (?). 
Pardalophora  pKoenicoptera, 
Eippiscuu  rugostu. 
Pnnidia  fenestralis. 
Trimerotropis  eitrina. 
Trimerotropis  maritima. 
Leptysma  marginicollis. 
Schistocerca  serialis. 
Schxstocerca  damnifica, 
Schistocerca  alutacea, 
Schistocerca  ohscura, 
Melanoplus  scudderi. 
Melanoplus  atlanis. 
Melanoplus  heeleri, 
Paroxya  clavtUiger. 
Scudderia  cuneata. 


Amblycoryphajloridana  carinata, 
Amhlycorypha  uhleri. 
Neoconocephalus  exiliscanorus. 
Neoconocephalus  lyristes, 
Neoconocephalus  rnelanorhinus, 
Neoconocephcdus  robustus. 
Neoconocephalus  palustris. 
Neoconocephalus  retusus. 
Neoconocephalus  triops. 
Ordielimum  agile. 
Orchelimum  glaberrimum. 
Orchelimum  laticauda, 
Orchelimum  condnnum. 
Orchelimum  minor. 
Orchelimum  fidxdnium, 
Orchelimum  superbum, 
Conocephalus  stictomerus, 
Conocephalus  nigropleuroides, 
Conocephalus  spartinae, 
Conocephalus  saltans. 
Atlanticus  americanus. 
Anurogryllus  muticus. 
Anaxxpha  exigua. 
Apithes  agitator. 
Orocharis  saltator. 


At  Charlottesville  in  the  upper  Piedmont  country  the  following 
Appalachian  fonns  have  been  taken: 


Orphulella  speciosa. 
Pardalophora  apiculata. 
Melanoplus  fernvr-rubrum. 
Melanoplus  confusus. 

At  the  same  locality  the  following  Austral  types  have  been  obtained. 


Melanoplus  luridus, 
Melanoplus  bivittatus. 
Conocephalus  brevipennis. 


Syrbula  admirdbilis. 
Orphulella  pelidna. 
Dichromorphaviridis. 
Arphia  xanthoptera. 
Pcardalophora  phoenicoptera. 
Hippiscus  rugosus. 
Schistocerca  serialis. 
Schistocerca  damnifica. 
Schistocerca  alutacea. 
Melanoplus  scudderi. 

It  is  evident  from  these 
region  are  fundamentally 


Melanoplus  atlanis. 
Paroxya  clavuliger. 
Amhlycorypha  floridana  carinata. 
Amhlycorypha  uhleri. 
Neoconocephalus  robustus. 
Neoconocephalus  retusus. 
Neoconocephalus  triops. 
Orchelimum  agile. 
Conocephalus  saltaTis. 
Anurogryllus  muticus. 

lists  that  the  affinities  of  the  Charlottesville 
Austral,  but  that  intermixed  with  the  Aus- 
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tral  types  is  a  small  number  of  Appalachian  forms.  Of  the  latter  the 
only  representatives  that  are  at  all  conmion  are  spring  or  early  smn- 
mer  species,  such  as  Mdanoplua  confusvs  sndPardalophora  apiculata, 
or  widely  distributed  forms,  which,  nevertheless  appear  to  have  their 
stronghold  in  the  Appalachian  region,  such  as  Melanoplus  femur- 
ruhrum. 

The  Blue  Ridge  has  not  been  sufficiently  studied  to  enable  us  to 
form  an  adequate  idea  of  its  Orthopteran  fauna,  but  so  far  the  follow- 
ing Appalachian  species  have  been  obtained  at  the  two  locahties 
visited: 


OrphuUlla  9pecio9a. 
ChloeaUis  oampena, 
Parddlophora  apiculata, 
Spharagemon  saxatUe, 
Melanoplui  celatus. 

With  these  are  associated  the  following  Austral  forms 


MelanopltLs  eonfuaus. 
MeUmoplus  bivittatua. 
Melanophis  Iwridus, 
Aniblycorypha  rotundifolia. 


Melanoplus  atlanis. 
Paroxya  clavuliger. 


Dichromorpha  viridis, 
Pardalophora  phoenicoptera. 
Hippiacus  nigoiui. 

The  locahties  in  the  State  where  collections  or  observations  were 
made  include  the  following: 

COASTAL  PLAIN. 

Norfolk,  Portsmouth,  Churchland,  Gilmerton,  and  Deep  Creek, 
Norfolk  Coimty,  and  Deanes,  Nansemond  Coimty,  August  8-10,  Sep- 
tember 15  to  October  8,  1914;  April  17-19,  May  31,  July  11,  1915. 
Altitude  10  to  20  feet.  Country  a  nearly  flat  plain  intersected  by 
numerous  tidal  inlets  and  ''branches.''  Soils  prevailingly  sands  or 
sandy  loams  of  fine  texture. 

Virginia  Beach,  Princess  Anne  Coimty,  August  9,  September  20, 
1914.  Altitude,  20  feet.  A  typical  beach  of  coarse  beach  sand,  back 
of  which  are  low  dunes  bordered  on  the  landward  side  by  higher,  roll- 
ing fixed  dimes  occupied  by  loblolly  pine  and  other  trees,  these  merg- 
ing into  the  ordinary  inland  region. 

Cape  Henry,  Princess  Anne  County,  September  20,  27,  1914.  Alti- 
tude, 50  feet.  R^on  essentially  like  the  preceding,  but  with  higher 
sand  dunes. 

Franklin,  Southampton  County,  September  18,  November  5,  1914. 
Altitude,  about  60  feet.  Topography  flat  to  gently  rolling.  Soils 
sandy  loams  of  fine  texture. 

Tappahannock,  Essex  County,  November  9-12,  1914;  April  20  to 
May  4,  May  26  to  October  24, 1915.  Altitude,  about  50  feet.  Topog- 
raphy consisting  of  nearly  flat  plains  bordering  river  (Columbia 
formation)  and  level  to  locally  rugged  uplands.  Soils  variable,  but 
usually  sandy  and  of  fine  texture,  frequently  silty;  rarely  coarse  or 
gravelly. 
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Center  Cross,  Essex  County,  August  18,  1915.  Altitude,  about  100 
feet.  Topography  level  to  gently  rolling,  similar  to  the  upland  country 
surroxmding  the  preceding  locality. 

Dimnsville,  Essex  County,  April  24,  August  18,  October  3,  1915. 
Similar  to  the  preceding. 

Ware's  Wharf,  Essex  Coimty,  October  3,  1915.  Altitude,  below 
50  feet.     Low,  flat  terrace  lands  bordering  river. 

Mt.  Landing,  Essex  County,  April  28,  1915.  Altitude,  about  150 
feet.    Similar  to  region  about  Center  Cross. 

Lloyds,  Essex  Coxmty,  April  28,  1915.  Altitude,  about  150  feet. 
Similar  to  the  preceding. 

Naylors,  Richmond  Coimty,  September  17,  1915.  Low,  sandy 
flats  and  marshes  bordering  river  (Columbia  formation).* 

Sharps,  Richmond  Coimty,  November  13-14,  1914;  May  4-26, 
Jxme  21-23,  October  13-15,  1915.  Altitude  from  below  60  feet  to 
about  150  feet.  Broad,  nearly  level  plain  adjoining  river  (Columbia 
formation),  with  higher  level  to  slightly  rolling  uplands,  with  occa- 
sional steep  slopes  close  to  streams,  from  4  to  6  miles  back  from  river. 
Soils  fine-textured,  varying  from  light  sandy  loams  to  stiff  silty  clays. 

Urbanna,  Middlesex  Coimty,  August  18,  1915.  Altitude,  about 
100  feet.     Level  to  slightly  hilly  upland.    Soils  fine  sandy  loams. 

Millenbeck,  Lancaster  Coimty,  August  8,  September  27,  1915. 
Altitude  below  50  feet.  Sandy  and  marshy  beach  and  flat  sandy 
terrace-plains. 

Ottoman,  Lancaster  Coimty,  August  8,  September  27,  1915.  Alti- 
tude below  50  feet.  Topography,  flat.  Soils  fine  sands  to  stiff  silty 
clays. 

tvington,  Lancaster  Coimty,  September  26, 1915.  Altitude  below 
50  feet.  Topography,  flat  or  very  gently  rolling.  Soils  fine  sandy 
loams. 

Whitestone,  Lancaster  Coimty,  September  26,  1915.  Altitude 
below  50  feet.  Sandy  beach  and  salt  marshes  along  river;  elevated 
level  terrace  elsewhere'. 

Newtown,  King  and  (^een  County,  August  17,  1915.  Altitude 
about  150  feet.  Topography  undulating.  Soils  mostly  fine  sandy 
loams. 

PnCDlfONT  BSOION. 

Fredericksburg,  Spotsylvania  County,  September  5,  1915.  Alti- 
tude, 150  to  200  feet.  Topography  rolling  to  hilly.  Soils,  so  far  as 
observed,  sandy  loams. 

Warrenton,  Fauquier  Coimty,  June  8,  1914.  Altitude,  400  to  600 
feet.  Topography,  gently  rolling.  Soils  not  studied,  but  apparently 
sandy  loams  predominate. 


<  See  Fiederioksbarg  Folio,  U.  S.  QtolL  Survey. 
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Louisa;  Louisa  County,  October  26,  1914.  Altitude,  500  feet. 
Topography,  gently  rolling.  Soils  consisting  of  sandy  loams  and 
stiff  red  days. 

Bells  Cross  Roads,  Louisa  County,  October  26,  1914.  Altitude, 
500  feet.  Topography  gently  undulating,  with  moderately  steep 
slopes  near  the  streams.  Soil  mostly  sandy  loams  with  stiff,  red  day 
subsoil. 

Republican  Grove,  Halifax  Coimty,  November  2,  1914.  Altitude, 
about  500  feet.  Topography,  flat  to  gently  rolling.  Soil,  a  sandy 
loam,  imderlaid  by  stiff,  buff-colored  subsoil. 

Charlottesville,  Albemarle  Coimty,  December  1,  1913,  to  August 
14,  1914,  September  9-14,  October  9  to  November  1,  November  15, 

1914,  to  April  15, 1915;  October  27  to  December  1,  1916.  Altitude, 
300  to  800  feet.  Topography  varied,  but  as  a  rule  fairly  rugged,  with 
steep  slopes  near  streams,  but  with  more  or  less  extensive  level  or 
slightly  rolling  interstream  areas.  Soils,  sandy  loams  and  stiff  red 
days. 

Carter's  Moxmtain,  Albemarle  Coimty,  February  22,  October  31, 

1915.  Altitude,  800  to  1,300  feet,  a  prominent  ridge  of  Catoctin 
schist,  2  miles  southeast  of  Charlottesville.  Soil  a  mellow,  reddish 
day  (Porters  clay). 

Crozet,  Albemarle  Coimty,  August  1,  1914.  Altitude,  700  feet. 
Topography  rolling. 

BLUE  RmOS. 

Rock  Fish  Gap,  near  Afton,  Albemarle  County,  May  30,  1914. 
Altitude,  about  2,000  feet.  Topography  steep  and  rugged.  Soil,  a 
meUow,  brown  loam,  more  or  less  stony. 

Jarman's  Gap,  Albemarle  County,  4  or  5  nules  west  of  Crozet. 
July  30  to  August  1,  1914.  Altitude,  2,500  feet.  Topography  and 
soils  similar  to  preceding. 

8HBNANDOAH  VALLST. 

Front  Royal,  Warren  County,  June  9,  1914.  Altitude,  500  to  600 
feet.  Surface,  a  gently  rolling  upland  with  steep  slopes  close  to  the 
streams. 

Woodstock,  Shenandoah  County,  June  10,  1914.  Altitude,  800  to 
900  feet.  Topography,  gently  rolling.  Soil,  a  rich  day  loam  (Hagers- 
town  series). 

Dale  Enterprise,  Rockingham  County,  June  11,  1914.  Altitude, 
1,300  to  1,400  feet.  Topography,  rolling  to  hilly-  Soil,  a  rich,  clay 
loam. 

Fishersville,  Augusta  County,  June  12, 1914.  Altitude,  1,400  feet. 
Topography,  rolling  to  hilly.  Soil,  a  rich  clay  loam,  stony  on  steeper 
slopes. 
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APPALACHIAN  PEOVINCB. 

Bells  Valley,  Rockbridge  County,  April  15,  1915,  Altitude,  1,600 
feet.  Topography,  rolling;  a  valley  bordered  on  each  side  by  high 
mountain  ridges.    Soil,  a  rich  day  loam,  more  or  less  stony. 

Hot  Springs,  Bath  County,  September  5-7,  1914.  Altitude,  2,300 
to  3,600  feet.  Topography  of  usual  Appalachian  type  with  rolling 
intermontane  valley  and  steep  moxmtain  ridges.  Soil,  a  clay  loam, 
stony  on  mountains. 

Bolar,  Highland  County,  August  15  to  September  3,  1914.  Alti- 
tude, 2,200  to  2,500  feet.  Topography  rugged ;  a  narrow  intermontane 
valley  and  steep  mountain  ridges,  with  rather  wide  alluvial  flats  along 
stream.    Soils,  loamy,  stony  on  slopes. 

Trimble,  Highland  County,  August  15  to  September  2, 1914.  Alti- 
tude, 2,600  feet.  Narrow  stream  valley  with  border  meadows  and 
steep  mountain  ridges.    Soils,  loamy. 

Meadowdale,  Highland  County,  August  19,  1914.  Altitude,  2,800 
to  3,000  feet.  A  narrow  intermontane  valley,  bordered  by  steep 
moimtain  ridges.    Soils,  mostly  rich  clay  loams. 

Monterey,  Highland  Coxmty,  August  15  to  September  4,  1914. 
Altitude,  2,800  to  4,000  feet.  Topography  of  typical  Appalachian 
type  consisting  of  intermontane  valley  bordered  on  eadi  side  by 
mountain  ridges.  Soil,  a  rich,  mellow  clay  loam  in  valley;  a  thin, 
stiff  rocky  clay  on  steeper  slopes. 

Sounding  Knob,  Hi^iland  County,  September  1,  1914.  Altitude, 
4,500  feet.    A  prominent  peak,  6  miles  south  of  Monterey. 

SYSTEMATIC  LIST  OF  SPECIES. 

Family  FORFICXJLIDAE. 

DORU  ACULEATUM  (Seadder). 

Tappahannock,  July  28  to  September  10, 1 1  males,  6  females.  Evi- 
dently frequent  on  tall  reeds,  Spartina  cyrwsuraides,  in  tidal  marshes, 
occasionally  spreading  to  nearby  timothy  pastures  (August  21,  1 
male,  1  female).    Active  only  at  night. 

Family  BLATTIDAE. 

ISCHNOPTEBA.  ^edes. 

A  fair  niunber  of  roaches  of  this  genus  were  obtained  at  Charlottes- 
ville and  Tappahannock.  They  are  at  present  in  the  care  of  Mr. 
Morgan  Hebard,  who  is  engaged  in  a  revision  of  the  genus, 

CBYPTOCESCUS  PUNCTULATUS  Soiddcr.  i 

Hot  Springs,  September  7,  1  male;  Monterey,  between  August  20 
and  September  1,  1  male. 


1 1  am  indebted  to  Mr.  Behn  for  this  determinaUoQ. 
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Family  MANTIDAE. 

STAGMOMANnS  CAROLINA  (JohauMOi). 

Tappahannock,  September  6  to  19,  3  males,  3  females;  Najlors, 
September  17,  1  male.  Apparently  a  denizen  of  marshes,  showing  a 
preference  for  areas  of  taU  reeds,  Spardna  cynosuroidesy  but  also 
occurring  in  grassy  (Homalocenchrua  oryzoides,  SagUteria,  etc.)  inland 
bogs  and  occasionally  straying  to  thickets  on  the  adjoining  dry  land. 

Family  ACRIDIIDAE. 

Subfamily  Tettiginae. 

ACBTDIUM  (TBTnX)  ARBNOSUM  ANGUSTUM  (HaacMk).! 

Tappahannock,  April  22--30,  3  males,  4  females. 

Charlottesville,  March  28,  April  12-22,  May  1,  25,  31,  June  15, 
July  4,  1914.  Locally  frequent,  showing  a  marked  preference  for 
patches  of  bare,  damp  earth,  occurring  in  open  woodland  and  in  open, 
grassy  pastures. 

Jarman's  Gap,  August  1,  1914,  1  female. 

NEOTETnX  FBMORATDS  (8c«ddOT)  (-N.  bolml  Haacock].* 

Tappahannock,  September  9, 1  male. 

Charlottesville,  May  18, 1  male,  Jime  27, 1  female,  28, 1  male,  July 
3-17,  1  male,  3  females.  Occasional,  prefering  areas  of  damp  or 
relatively  firm  ground,  either  bare  or  covered  with  short  grasses,  in 
pastures  and  stream  bottoms. 

TETTIGmEA  LATERALIS  (Bt^j) 

Virginia  Beach,  September  20, 1  female.  Occasional  in  open  grove 
of  pine  (P.  taeda)  and  sweet  gum  on  fixed  dunes;  Tappahannock, 
April  23, 1  female. 

Charlottesville,  April  12,  17,  19,  22,  May  19,  31,  Jime  17,  20,  25, 
July  4, 8, 11, 17,  September  10, 1914.  Common,  but  somewhat  local, 
having  the  same  general  habitat  preferences  as  the  other  tettigids, 
occurring  in  both  woodland  and  campestral  locations. 

Monterey,  September  1, 1914, 1  male.  (Dry,  open  woods  on  moun- 
tain slope.) 

Subfamily  Truxalinae. 

TRUXAUS  RREYICORNIS  (JohuoMra). 

Churchland,  September  16,  2  males  (in  thick  growth  of  goose  grass, 
EleusiriciTidica  in  low,  sandy  field  adjoining ''branch'')-  Tappahan- 
nock, August  2,  2  males,  1  female  juv.,  August  10  1  female  juv., 

>  Typical  specimens  determined  by  Mr.  Hebtfd. 
*  DtarmhifttlmM  by  Mr.  Hebard. 
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August  12,  1  male,  August  13  to  September  19.  Frequent  in  tidal 
marshes,  occurring  especially  in  growths  of  Sdrpus  americamis  and  to 
a  less  extent  in  Spariina  cynosuroideSj  also  occurring  in  gr^issy  inland 
bog  and  in  vegetation  bordering  mill  pond;  Naylors,  September  17, 
2  females  (occasional  in  Sdrpus  americanus  patches  of  tidal  marsh) ; 
Wares  Wharf,  October  3, 1  female  (tidal  marsh  in  zone  occupied  by 
Spariina  cynosuroides  and  Baccharis  Tudimifolia) ;  Whitestone,  Sept- 
tember  26,  2  males,  1  female  (in  patch  of  cat-tails). 

Fredericksburg,  September  5,  1  female  (low  damp  spot,  comer  of 
woods,  in  area  occupied  by  ironweed,  boneset,  and  associated 
vegetation). 

MERMIBIA  INTERTEXTA  Scndd«r.i 

Portsmouth,  October  3,  2  males,  1  female  (in  bunch  grasses  {Andro- 
pogon,  Sorghastrum),  of  open  oak  and  sweet  gum  scrub  bordering 
tidal  marshes) ;  Millenbeck,  August  8,  September  27  (several  in  thick 
grass  (Spartina  patens)  and  bushes  (Iva  oraria),  bordering  patch  of 
tall  Spartina  glabra  on  shore  of  estuary) ;  Whitestone,  September  26, 
2  females  (edge  of  salt  marsh,  in  zone  of  SpariiTia  glabra,  Distichlis 
spicata,  and  Baccharis). 

STRBULA  ADMIRAHn.I8  (UUcr). 

Norfolk,  July  11,  juv.;  (Dhurchland,  August  8-9,  adults  and  juv., 
September  15;  July  11,  1915,  juv.  only;  Deanes,  September  26;  Gil- 
merton,  October  1,  November  6;  Deep  Creek,  October  1;  Franklin, 
September  18,  November  5;  Tappahannock,  Jime  4  to  July  18, 
nymphs  only;  July  25  to  August  2,  adults  and  nymphs;  August  13  to 
October  11;  Wares  Wharf,  October  3,  1  female;  Center  Cross,  Au- 
gust 18;  Sharps,  June  22,  juv.,  October  13,  1  female;  Urbanna, 
August  18;  Ottoman,  August  8,  September  27;  Irvington,  September 
26, 1  female;  Newtown,  August  17. 

Fredericksbxurg,  September  5;  Charlottesville,  May  23  to  July  22, 
nymphs  only,  July  31  to  August  12,  adults  and  nymphs,  September 
10  to  October  16,  1914;  October  30, 1915. 

A  frequent  and  widely  distributed  species  in  old,  neglected  fields 
and  pastures,  especially  those  overgrown  with  Andropogon  and  other 
coarse  and  dry  grasses,  less  commonly  found  in  open  woodland  scrub. 
Apparently  of  equal  frequency  throughout  the  Piedmont  and  Coastal 
Plain  provinces. 

BRrnsmX  simplex  (8ead&»t)  [— B.  carliwtafl  of  anthon]. 

Tappahannock,  April  24-29,  Jime  4-8,  September  19  to  October  11 
(nymphs);  Moimt  Landing,  April  28;  Lloyds,  April  28;  Dunnsville, 

1  Detennined  by  oomparisan  with  material  In  ooUeotion  of  the  Academy  of  Natural  Sciences  of  PhUaf 
delphia.  The  species  called  vigilans  in  my  paper  on  New  Jersey  Orthoptera  (Proc  Acad.  Nat.  Sd.,  PhOa., 
voL  66, 1914,  p.  487)  is  the  same,  viifUafU  now  being  recognised,  according  to  Rehn  (verbal  communication) 
as  asynooym  of  interUxta, 
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April  24;  Center  Cross,  August  18  (nymphs);  Sharps,  May  5-18, 
Jime  22;  Ottoman,  September  27  (nymphs);  Irvington,  September 
26  (nymphs). 

Bells  Cross  Roads,  October  26  (nymphs) ;  Charlottesville,  Decem- 
ber 5,  1913  (nymphs),  March  23  to  April  17  (nymphs),  April  19-26 
(adult  males,  nymphs),  May  1  (adult  male,  female,  and  nymphs). 
May  9  to  Jime  25,  Jime  27-28  (adults  and  recently  hatched  yoimg), 
July  3  to  November  26,  1914  (nymphs),  February  21  to  April  4 
(nymphs),  April  6-8  (adult  male,  nymphs),  October  27  to  November 
20,  1915  (nymphs). 

Bells  Valley,  April  15,  1915  (1  juv.). 

Frequent  in  old,  neglected  fields  and  pastures,  especially  those  over 
run  with  Andropogan  and  other  coarse  grasses,  in  the  Piedmont  region 
and  part  of  the  Coastal  Plain,  but  not  yet  taken  in  the  southeastern 
portion  of  the  State.  Nothing  definite  can  be  said  regardiug  its  west- 
ward range  in  the  State  since  collections  from  the  Appalachian  region 
are  lacking  for  the  season  when  the  species  is  most  common,  except 
for  the  single  immature  example  taken  in  BeUs  Valley  as  noted  above. 

In  Virginia  this  species  occurs  in  two  forms.  One  of  these,  repre- 
senting the  typical  race,  is  characterized  by  the  possession  of  a  pair 
of  supplementary  carinae  on  the  disk  of  the  pronotimi  between  the 
median  and  lateral  carinae,  and  by  the  presence  of  a  pair  of  longitudi- 
nal black  lines  bordering  the  lateral  carinae  on  their  inner  sides.  The 
other  or  atypical  race  (see  Rehn  and  Hebard,  Proc.  Acad.  Nat.  Sci., 
Phila.,  vol.  62,  1911,  pp.  626-627)  lacks  both  of  these  features,  but 
has  instead  a  unicolorous  pronotal  disk  and  a  broad  bar  of  brown  on 
the  sides  of  the  pronotimi  below  the  lateral  carinae.  Both  forms  are 
frequent  at  Charlottesville  and  in  the  Rappahannock  River  valley, 
the  typical  form  being  the  more  abimdant,  though  the  atypical  form 
is  by  no  means  scarce.  Both  have  the  same  habitat  preferences  and 
life  histories,  and  are  almost  invariably  associated  with  each  other. 
Although  typical  examples  of  both  races  are  common,  the  writer  has 
never  foimd  any  individuals  bridging  the  gap  between  them.  If 
such  intergradations  exist  they  are  apparently  very  exceptional. 

ABfBLTTBOPIDIA  OCCIDENTALIS  (Saaanire). 

Deanes,  September  26,  1  male,  1  juv.;  Gilmerton,  November  7,  1 
female. 

Known  only  from  the  extreme  southeastern  portion  of  the  State, 
where  it  appears  to  be  very  scarce.  Those  taken  by  the  writer  were 
foimd  in  the  low  grassy  imdergrowth  of  open  woodlands  of  oak, 
loblolly  pine,  and  sweet  gum. 
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OBPHULELLA  SPEdOSA  (Scndder). 

Charlottesville,  July  1-31,  6  males,  9  females  (infrequent,  local). 

Jannan's  Gap,  July  30,  August  1,  3  males,  1  female. 

Monterey,  August  17  to  September  1  (common);  Hot  Springs, 
September  6-7  (occasional). 

This  species  was  quite  common  in  the  drier,  closely-grazed  pastiires 
and  open  moimtain  slopes  about  Monterey;  at  Hot  Springs  it  ap- 
peared to  be  much  less  frequent,  though  more  extended  search  might 
have  shown  it  more  abundant.  At  Charlottesville,  it  appeared  to  be 
rather  scarce,  occurring  in  noticeably  smaller  numbers  than  its  con- 
gener, 0.  pdidTia,  with  which  it  was  usually  found  associated  in  dry 
upland  and  hiUside  pastures. 

ORPmJLELLA  PEUDNA  (Bnmietoter). 

Norfolk,  September  17, 1914,  July  11,  1915;  Portsmouth,  October 
3;  Churchland,  August  8-9,  September  15-16,  November  4,  1914, 
July  11, 1915;  Deanes,  September  26;  Gilmerton,  October  1,  Novem- 
ber 6;  Deep  Creek,  October  1;  Virginia  Beach,  August  9,  September 
20;  Cape  Henry,  September  27;  Franklin,  September  18,  November 
5;  Tappahannock,  June  4-20  (nymphs),  Jime  30-October  24;  Center 
Ooss,  August  18;  Urbanna,  August  18;  Naylors,  September  17; 
Sharps,  June  22  (adults  and  nymphs),  October  13;  Ottoman,  August 
8,  September  27;  Irvington,  September  26;  Newtown,  August  17. 

Fredericksburg,  September  5,  Charlottesville,  Jime  13-15  (nymphs) 
Jime  27  (1  male,  nymphs),  July  8  (6  males,  4  females,  1  juv.);  July  11 
to  August  12,  1914. 

One  of  the  most  common  and  widely  distributed  species  of  the 
Coastal  Plain,  extending  into  the  Piedmont  as  far,  at  least,  as  C!har- 
lottesville,  where  it  is  rather  frequent,  although  of  somewhat  local 
occurrence.  Its  usual  preference  is  for  open  fields  and  pastures  over- 
run with  Andropogon  and  other  dry  grasses,  but  is  also  not  imcommon 
in  the  grassy  and  herbaceous  imdergrowth  of  open  woodlands  and  in 
the  low  grassy  tracts  adjoining  tidal  marshes.     . 

ORPmJLELLA  OUVACEA  Mone. 

Wares  Wharf,  October  3,  1  female  (tidal  marsh,  zone  of  Spartina 
patens y  Iva  oraria,  etc.),  1  male  1  female  (marshy  river  shore,  in  Spar- 
Una  glabra);  Naylors,  September  17, 1  female  (tidal  marsh,  in  Scirpus 
americanvs) ;  Millenbeck,  August  8,  September  27  (frequent  in  Spar- 
tina glabra  and  border  fringe  of  S.  patens  on  marshy  shore  of  estuary) ; 
Whitestone,  September  26  (common  in  salt  marsh). 

This  being  a  strictly  maritime  species  is  naturally  confined  to  tide- 
water Virginia.  It  is  evidently  common  in  suitable  situations  in  the 
lowest  part  of  the  Rappahannock  River  where  the  water  has  a  fairly 
high  salt  content  and  where  the  typical  salt  marsh  grass,  Spartina 
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glabra,  is  abundant,  but  farther  up  the  basin,  as  in  the  vicinity  of 
Tappahannock,  where  the  water  is  only  slightly  brackish,  and  the 
tidal  marshes  occupied  mostly  by  Scirpus  cmtericanus  to  the  ahnost 
total  exclusion  of  Spartina  glabra,  it  apparently  becomes  quite  scarce. 

CUNOCEPHALUS  ELBQANS  Mone. 

Norfolk,  September  17,  1914,  July  11,  1915  (nymphs);  Ports- 
mouth, Octdber  3;  Cape  Henry,  September  20;  Tappahannock, 
July  25  to  October  11 ;  Wares  Wharf,  October  3 ;  Naylors,  September 
17;  Sharps,  October  13. 

This  species,  in  spite  of  its  usual  occurrence  within  the  range  of 
tidal  influence,  is  not  a  true  maritime  form.  Its  favorite  haimts  are 
the  low  damp  or  marshy  tracts  forming  the  border  zones  of  tidal 
marshes  where  fresh  water  prevails,  and  where  the  species  shows  a 
marked  preference  for  the  somewhat  restricted  areas  occupied  by 
DistichMs  spicata,  but  also  occurs  in  somewhat  smaller  numbers  in 
the  more  extensive  areas  of  Scirpus  americanus  and  Spartina  paiens 
and  much  less  frequently  in  the  tall  reeds,  Spartina  cynosuroides. 
In  true  salt  marsh — ^namely,  that  occupied  by  S.  glabra — it  does  not 
normally  occm*.  Occasionally  it  is  taken  in  inland  locahties;  thus, 
at  Tappahannock  two  adult  females  were  observed  in  a  grassy,  fresh- 
water bog  fully  4  miles  from  the  river.  The  dominant  growth  in 
this  bog  consisted  of  Homalocenchma  oryzoides,  with  which  were 
intermixed  numerous  plants  of  Sagittaria  and  Pontederia. 

DICHSOMORPHA  VnODIS  (Sendder). 

Franklin,  September  18  (very  local,  apparently  not  common); 
Tappahannock,  Jime  30  (nymphs),  July  18  to  October  11  (of  frequent 
occurrence,  though  somewhat  sporadic);  Naylors,  September  17 
(occasional);  Sharps,  October  13(apparently  local);  Irvington,  Sep- 
tember 26,  (1  female). 

Fredericksburg,  September  6  (1  male);  Charlottesville,  June  25-28 
(nymphs),  July  3  (male,  nymphs),  July  8-22  (male,  female,  nymphs), 
July  27  to  October  31,  1914  (frequent,  but  rather  sporadic). 

Jarmans  Gap,  July  30  (several  adults). 

This  species  appears  to  be  very  local  iq  southeastern  Virginia;  in 
other  portions  of  the  Coastal  Plain  and  Piedmont  region  visited  by 
the  writer  it  was  of  very  regular  though  somewhat  sporadic  occm*- 
rence.  Its  haunts  in  this  region  are  somewhat  varied,  but  are  usually 
in  damp  spots  or,  if  in  dry  situations,  in  places  where  excessive  evap- 
oration is  prevented  by  a  tolerably  thick  cover  of  vegetation.  As 
noted  by  Morse,  it  is  intermediate  in  its  habitats  between  campestral 
and  sylvan  types.  In  open  country  the  writer  has  observed  it  in 
such  situations  as  areas  of  tender  grass  in  shallow  gulleys;  in  damp 
depressions  harboring  such  plants  as  Juncus  effusus,  alder  bushes. 
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iron  weeds  and  their  usual  associates;  in  closely  grazed  grassy  pas- 
tures on  stiff  soil;  in  dense  clumps  of  Andropogon  on  dry,  but  compact 
soils;  grassy  meadows  bordering  streams;  and  grassy  tracts  bordering 
fresh  and  tidal  marshes,  but,  in  the  case  of  the  latter,  it  apparently 
never  occurs  in  areas  lying  within  the  direct  influence  of  the  tides.  In 
no  case  has  the  writer  ever  found  this  species  associated  with  Clinoceph- 
(dus  in  the  Distichlis  spicata  areas,  though  occurring  only  a  few  yards 
away  in  the  dark  green,  tender  grasses  and  sedges  occupying  the 
ditches  and  other  humid  tracts  of  the  adjoining  forelands.  In  open 
woodland  the  species  has  been  regularly  taken  in  wet  or  damp 
grassy  spots  and  not  infrequently  also  in  relatively  dry,  shrubby 
undergrowth.  In  general,  the  writer's  observations  indicate  that  the 
young  are  largely,  if  not  entirely,  restricted  to  moist  or  somewhat 
damp  situations,  and  that  the  adults  tend  to  spread  from  these  into 
the  dryer  locations. 

CEaX>EALTIS  OONSPERSA  Haitto. 

Jarmans  Gap,  August  1,  2-2  males,. 6  females. 

Hot  Springs,  September  5-6,  2  males,  1  female;  Bolar,  September 
3,  1  male,  1  female;  Monterey,  August  18-September  1  (sporadic, 
not  infrequent). 

Observations  so  far  made  indicate  that  this  species  is  confined  to 
the  moimtainous  regions  of  the  State.^  All  species  were  taken  in 
situations  typical  of  the  species,  namely,  in  open  deciduous  woodlands, 
where  they  occurred  in  grassy  or  shrubby  xmdergrowth,  in  both  moist 
and  dry  stations.  One  example  from  Bolar,  however,  was  taken  on 
a  road  crossing  the  wide,  nearly  level  meadows  of  the  Jackson  River 
Valley.  

CHORTHIPPUS  (-^TENOBOTBBUS)  CUBTIPENNIS  Olante). 

Bolar,  August  15,  September  3;  Meadowdale,  August  19;  Mon- 
terey, August  16  to  September  1. 

TTie  writer  foimd  this  one  of  the  commonest  grasshoppers  in  the 
high,  intermontane  valleys  of  Highland  Coimty.  It  is  evidently 
confined  to  the  moimtain  districts.  Its  favorite  haunts  are  the  open 
moist  depressions  and  ditches  overgrown  with  dense,  succulent 
grasses  and  other  herbage  (ironweed,  boneset,  joe-pye  weed,  J  uncus 
effusus,  smartweed) ;  from  these  it  spreads  in  considerable  numbers 
to  the  neighboring  meadows,  pastures,  and  moimtain  slopes,  but 
rarely,  if  ever,  invades  wooded  tracts. 

Subfamily  Oedipodinae. 

ARPHU  SULPHUREA  (Fabridiis). 

Churchland,  July  11,  2  males;  Franklin,  September  18  (nymph); 
Tappahannock,  April  25  (adult  male,  juv.),  April  29  to  Jxily  25; 
Lloyds,  April  28  (2  males,  1  juv.);  Sharps,  May  18-23,  Jime  22. 

1  Mr.  R«hii  Infomis  me  it  has  bMO  taken  at  Arlingtan. 
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Charlottesville,  March  23  to  April  19  (nymphs),  April  26  to  May  3 
(maley  juv.)i  May  17  to  July  3,  September  10  to  October  31,  1914 
(nymphs),  February  21,  1915  (nymphs); 

Rock  Fish  Pass  (Afton),  May  30;  Jarmans  Gap,  July  30,  1  female, 
August  1,  1  male,  1  female. 

Woodstock,  Jime  10;  Fishersville,  June  12. 

Monterey,  August  22,  1  female. 

Occasional,  or  at  most  sporadically  frequent,  in  Andropogon  and 
other  coarse  grasses  of  dry,  imtilled  areas  in  or  near  woodland,  rarely 
in  open  pastures  of  tender  grass.  Apparently  imiformly  frequent 
throughout  the  State,  the  data  on  this  point  from  the  mountain  sec* 
tion  being,  however,  inconclusive  as  yet  owing  to  the  lateness  of  the 
season  at  which  observations  were  made,  when  only  the  last  few  sur- 
vivors of  this  species  were  to  be  f  oimd. 

ABPHU  XANTHOPTEBA  (^vmctotar). 

Portsmouth,  October  3;  C]!hurchland,  September  15  to  October  1, 
November  4;  Deanes,  September  26;  Gilmerton,  October  1,  Novem- 
ber 6;  Deep  Creek,  October  1;  Virginia  Beach,  September  20; 
Franklin,  September  18,  November  5;  Tappahannock,  July  25  Quv.), 
August  2-21  (adult  male  and  juv.),  September  9  to  October  11; 
Wares  Wharf,  October  3;  Naylors,  September  17. 

Fredericksburg,  September  5;  Charlottesville,  Jime  25  to  July  8 
(juv.),  July  31  to  October  31,  1914. 

Monterey,  August  31,  1  female;  Trimble,  September  2,  1  female; 
Hot  Springs,  September  6-7. 

Moderately  frequent  in  most  localities  visited,  but  apparently 
quite  scarce  in  Highland  C!oimty,  and  even  somewhat  local  in  the 
Rappahannock  River  section  of  tidewater  Virginia  where  it  was  not 
observed  in  a  number  of  localities — a  fact  that  indicates,  as  borne 
out  by  continuous  observations  at  Charlottesville,  Tappahannock, 
and  Norfolk,  the  sporadic  occurrence  of  the  species  fai  contrast  to  the 
general  distribution  of  such  common  forms  as  Melanoplus  aUcmis, 
OrphuUHa  pdidna,  etc. 

In  a  general  way  xanthoptera  shows  greater  latitude  in  its  choice 
of  habitats  than  sulpThurea.  Both  are  dry  land  forms  and  flourish 
only  in  imtilled  areas,  but  xarUhoptera  does  not  show  any  marked 
predferences  for  woodland  associations,  occurring  as  frequently  in 
campestral  stations  as  in  sylvan.  In  open  coimtry  it  usually  occurs 
in  old  waste  fields  and  pastures  overrun  with  coarse  grasses  and 
weeds,  and  the  grassy  tangles  bordering  cultivated  fields;  in  wood- 
land surroxmdings  it  frequents  the  low,  briery  scrub  and  coarse 
herbage  of  clearings  and  borders. 
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CHORTOPHAGA  VIBIDIFASCUTA  (De  Gmt). 

Norfolk,  September  17,  1914  (adults  and  juv.),  April  19  (adults, 
male  and  female,  frequent),  July  11,  1915  (male,  still  soft);  CJhurch- 
land,  August  8-9,  September  15  to  October  3,  November  4  (nymphs), 
1914,  April  17  (1  female,  1  juv.).  May  31  (1  female),  1915;  Deanes, 
September  26;  Gilmerton,  November  6  (juv.);  Virginia  Beach,  Sep- 
tember 20;  Franklin,  September  18  (adults  and  nymphs);  Tappa- 
hannock,  April  20  to  July  1,  July  18  to  October  24  (adults  and 
nymphs);  Moimt  Landing,  April  28;  Lloyds,  April  28;  Dunnsville, 
April  24;  Center  Cross,  August  18;  Urbanna,  August  18;  Sharps, 
November  13  (nymphs),  1914,  May  5-23,  June  22,  1916;  Ottoman, 
August  8;  Irvington,  September  26  (nymphs). 

Fredericksburg,  September  5  (adults  and  nymphs);  Warren  ton, 
Jime  8;  Bells  Cross  Roads,  October  26  (adult  male,  nymphs) ;  Repub- 
lican Grove,  November  2;  Oiarlottesville,  December 5, 1913  (nymphs); 
March  23  to  April  10  (nymphs),  April  12  to  May  9  (adults  and  nymphs). 
May  17  to  Jime  20,  Jxme  25  to  November  26  (adults  and  nymphs), 
1914,  February  15  to  April  1  (nymphs);  April  4-8  (adults,  male  and 
nymphs),  October  27  to  November  25  (adults  and  nymphs),  1915. 

Jarman's  Gap,  July  30,  August  1  (adults  and  nymphs) ;  Rock  Fish 
Pass  (Afton),  May  30. 

Front  Royal,  June  9;  Woodstock,  June  10;  Dale  Enterprise,  June 
11;  Fishersville,  Jime  12. 

Bells  VaUey,  April  15  (adult  males,  and  nymphs);  Monterey, 
August  16  to  September  1  (adults  and  nymphs);  Meadowdale, 
August  19  (nymphs);  Hot  Springs,  September  6-7  (nymphs). 

This  is  the  most  generally  and  imif  ormly  distributed  grasshopper 
of  the  State,  so  far  as  collections  from  the  localities  listed  enable  one 
to  judge.  In  numerical  strength  its  only  superiors  are  the  dominant 
species  of  MdanopluSj  namely,  M.  atlanis  in  the  Coastal  Plain  and 
Piedmont  sections  and  M.  femur-rubrum  in  the  Appalachians.  It 
occurs  in  a  great  variety  of  habitats,  but  shows  a  stronger  predilec- 
tion for  campestral  stations  than  for  sylvan  surroundings.  It  is 
common  in  cultivated  fields  (wheat  plats,  clover,  and  timothy  pas- 
tures, etc.)  as  well  as  old  waste  lots  and  pastures. 

The  winter  is  passed  in  the  nymph  stage.  At  C]!harlottesville  the 
earliest  adult  males  were  foimd  April  4  (1915),  the  earliest  females 
April  12  (1914).  The  eggs  laid  by  the  spring  brood  of  adults  begin  to 
hatch  toward  the  end  of  Jime  (June  25, 1914)  and  adults  of  the  second 
brood  first  appear  by  the  middle  (July  11,  Norfolk)  or  end  (July  20, 
Charlottesville)  of  July.  Adults  of  this  brood  continue  to  develop 
during  the  remainder  of  the  siunmer  and  early  autmnn,  and  survive 
imtil  the  b^inning  of  winter.  It  is  possible  that  the  earliest  maturing 
individuals  of  second  generation  may  lay  eggs  from  which  hatch  the 
smaller  of  the  winter-surviving  nymphs,  but  this  point  needs  experi- 
mental verification  before  it  can  be  accepted  as  a  fact. 
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BNCOPTOLOPHUS  SORDIDUS  (Bunncistor). 

Monterey,  Augxist  17  to  September  1,  1914;  Meadowdale,  August 
19,  1914;  Hot  Springs,  September  7,  1914. 

One  of  the  most  abundant  grasshoppers  m  the  drier  timothy  and 
blue-grass  pastures  of  the  high,  intermontane  valleys  and  moimtain 
slopes  of  Highland  and  Bath  Coimties.  The  writer  has  not  taken  it 
outside  of  the  mountains,  but  Morse*  records  it  from  Roanoke  and 
Rehn  informs  me  that  it  occurs  as  far  east  as  Fredericksburg. 

CABiNULA  PKLLUCmA  (Scnddsr). 

Monterey,  4,000  feet  on  Soimding  Knob,  September  1,  1  male. 

This  is  tlie  first  record  of  the  occurrence  of  this  common  northern 
species  south  of  northern  Pennsylvania.  The  specimen  was  taken 
dose  to  an  open  oak  grove  at  the  edge  of  a  closely  grazed  sheep 
pasture.^ 

PABDALOPHORA  APICIILATA  (Hanto).* 

Charlottesville,  March  23  (nymph),  April  12  to  April  19  (male 
adults  and  nymphs),  April  22  to  May  1  (male  and  female  adults  and 
nymphs).  May  11  to  Jime  28,  July  14  to  November  26  (nymphs), 
1914,  February  22  to  April  8  (nymphs),  November  25  (nymph),  1916. 

Rock  Fish  Gap  (Afton),  May  30. 

Woodstock,  Jime  10;  Fishersville,  Jime  12. 

Bells  Valley,  April  15,  1  male. 

Monterey,  August  17  (1  nymph). 

Not  infrequent  at  Charlottesville  in  old  pastures  and  woodland 
clearings  overrun  with  Andrepegon  and  the  other  dry  herbage.  It 
will  doubtless  prove  to  be  of  frequent  occiurence  in  similar  situations 
throughout  the  mountain  and  valley  sections,  but  so  far  the  data  from 
these  sections  are  incomplete. 

PABDALOPHOBA  PHOENICOPTEBA  (Bvmdatar). 

Tappahannock,  Jime  4  to  August  2  (adults),  October  24  (nymphs); 
Dunnsville,  April  24  (nymphs),  Moimt  Landing,  April  28  (nymphs); 
Lloyds,  April  28  (nymphs);  Sharps,  May  15  (nymph),  June  22. 

Charlottesville,  December  5,  1913  (nymphs),  March  23  to  May  18 
(nymphs),  May  25  to  June  2  (male  adults,  nymphs),  June  4  to  July 
21,  October  21  to  October  31  (nymphs),  1914,  February  22  to  April  8 
(nymphs),  1915. 

Jarman  Cbrp,  July  30,  August  1,  1  male,  1  female. 

Occasional  to  frequent,  but  more  or  less  sporadic,  in  Andropogon 
and  other  coarse  grasses  in  old  fields,  pastures,  and  woodland  clearings. 

1  PubL  Na  18,  Carnegie  Institatlon  of  Washington,  1904,  p.  34. 
>  Specific  determlnatioai  conflrmed  by  Mr.  Rehn. 

^^WpplteuB  tuberaOatut  of  most  authors  (see  Rehn  and  Hebard,  Proc  Acad.  Nat.  Sol.,  PhUa.,  voL 
Q8»  1910,  p.  630,  footnote).  Both  this  and  the  next  speoieB  have  usoally  been  Included  in  the  genus  WppUcut, 
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The  eggs  of  this  species  hatch  in  early  autumn;  the  young  survive  the 
winter  and  attain  maturity  late  in  the  spring.  Adults  disappear  by 
the  end  of  July  or  the  beginning  of  August. 

mPPISCUS  RUGOSUS  (Seadder). 

Norfolk,  September  17, 1914,  July  11  (nymphs),  1915;  Deanes,  Sep- 
tember 26;  Franklin,  September  18;  Tappahannock,  July  18  (male 
adults  and  nymphs),  July  25-October  9;  Center  Cross,  August  18; 
Urbanna,  August  18;  Sharps,  June  22,  (nymphs);  Ottoman,  August 
8,  September  27;  Irvington,  September  26. 

Charlottesville,  June  13  to  July  3  (nymphs),  July  8-17  (male  adults, 
nymphs),  July  20-31  (male  and  female  adults  and  nymphs),  August  1 1 
to  October  16,  1914,  October  31,  1915. 

Jarman  Gap,  July  30,  1  male. 

Bolar,  September  3,  1  female;  Hot  Springs,  September  6-7. 

Common,  at  least  locally,  in  dry,  open,  untilled  grass  lands,  especi- 
ally those  dominated  by  Andropogon  and  other  coarse  grasses,  but 
not  infrequent  in  such  succulent  grasses  as  timothy.  Not  observed 
in  the  higher  Appalachian  districts  of  Highland  County,  but  rather 
frequent  in  a  weedy  field  at  Hot  Springs.  Its  center  of  distribution 
appears  to  include  the  Coastal  Plain  and  Piedmont  region,  but  it 
spreads  from  there  far  up  into  the  nearby  moxmtain  areas. 

SPHARAGEMON  BOLLI  (Scndder.) 

Portsmouth,  October  3;  Churchland,  August  8-9;  Deanes,  Sep- 
tember 26;  Virginia  Beach,  September  20;  Franklin,  September  18; 
Tappahannock,  July  1  (nymphs),  July  23  to  September  22 ;  Irvington, 
September  26,  1  male. 

CSiarlottesville,  May  25  to  Jxme  20  (nymphs),  June  28  (2  males, 
1  female,  nymphs),  July  3  to  October  10,  1914. 

Jarman  Gap,  July  30,  August  1. 

Monterey,  August  17-31;  Hot  Springs,  September  5-6. 

Usually  common  in  suitable  stations  in  the  mountains;  apparently 
less  frequent  or  more  sporadic  in  the  Piedmont  and  Coastal  Plain  sec- 
tions. Occurs  normally  in  areas  of  coarse  grass  or  scrub  in  or  about 
wooded  tracts. 

SPHARAGEMON  SAXATILE  PLANUM  Morae. 

Jarman  Gap,  August  1. 

Monterey,  August  17-22. 

Appears  to  be  fairly  common  in  suitable  stations  in  the  mountainous 
sections.  At  Jarman  Gap  it  occurred  in  considerable  numbers  in  a 
closely  grazed  grassy  pasture  on  the  summit  of  the  ridge,  while  at 
Monterey  it  was  common  on  the  higher  and  steeper  slopes,  on  cleared 
but  im  tilled  rocky  ground  close  to  the  margin  of  the  woods,  frequent^ 
ing  bare,  thinly  grassed  (Danthonia),  or  briery  areas.  In  all  places  it 
was  associated  with  the  preceding  species.^ 

1  lir.  Rehn  kindly  verified  my  detenninatioii  of  this  form.  ■ 
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SPHARAGKMON  COLLARB  WTOMINGIANUM  (ThomM). 

Tappahannock,  July  23,  1  female  (wheat  stubble  field),  July  25, 
1  male. 

Small  area  of  coarse  sand  bordering  woods,  vegetation  open  and 
scanty,  consisting  of  short,  coarse  grasses  and  other  dry  herbage. 

Apparently  very  rare  in  tidewater  Virginia. 

DI8806TBIRA  CAROLINA  (LImumm). 

Portsmouth,  October  3;  Churchland,  August  8-9,  September  15  to 
October  7;  November  4,  1914,  July  11,  1915;  Deanes,  September  26, 
Franklin,  September  18,  November  5;  Tappahannock,  November  9- 
12,  1914,  June  1  (nymphs),  Jxme  24  to  October  24,  1915;  Naylors, 
September  17;  Sharps,  October  13 ;  Ottoman,  August  8,  September  27. 

Fredericksburg,  September  5;  BeDs  Cross  Roads,  (October  26; 
Republican  Grove,  November  2;  CSiarlottesville,  June  13-15 
(nymphs),  Jime  17-25  (male  adults,  nymphs),  June  26  to  July  3 
(male  and  female  adults,  nymphs),  July  4  to  October  31,  1914, 
October  27  to  November  26, 1915. 

Jarman  Gap,  July  30,  August  1. 

Monterey,  August  16-31;  Meadowdale,  August  19;  Trimble,  Aug- 
ust 15;  Bolar,  August  15;  Hot  Springs,  September  5-7. 

Common  throughout,  possibly  rather  more  abundant  in  the  moun- 
tain sections  than  in  the  Coastal  Plain  and  Piedmont.  Frequents 
bare  or  nearly  bare  areas  of  compact  earth,  occurring  on  highways, 
well-trodden  paths,  cultivated  fields,  and  less  frequently  in  dry  grass- 
lands; avoids  to  some  extent  areas  of  coarse  or  loose  sand,  apparently 
prefering  sflty,  loamy,  or  clayey  soils. 

PSDODU  FENESTRAUS  (Swrille). 

Churchland,  August  8,  1  male;  Virginia  Beach,  August  9,  Septem- 
ber 20;  Cape  Henry,  September  27;  Tappahannock,  July  25  to  Octo- 
ber 11;  Naylors,  September  17;  Sharps,  June  22  (nymphs),  October 
13 ;  MiUenbeck,  August  8. 

Of  regular  occurrence  on  sand  dunes  of  ocean  beaches  and  the  sandy 
beaches  of  tidal  estuaries,  usually  associated  in  such  situations  with 
the  sand  bur,  Cenchrus;  occasionally  found  a  short  distance  inland 
in  sandy  fields  or  on  barren  areas  of  coarse  sand. 

TBIMRROTROPIS  CmUNA  Scaddcr. 

Churchland,  August  8,  September  15  to  October  1,  November  4-5, 
1914,  July  11  (male),  1915;  Deanes,  September  26;  Gilmerton,  Octo- 
ber 1 ;  Deep  Creek,  October  1;  Franklin,  September  18,  November  5; 
Tappahannock,  August  25  (1  male);  Wares'  wharf,  October  3  (1 
female);  Sharps,  November  14,  1914  (1  male,  1  female);  Millenbeck, 
August  8  (1  male,  1  female),  September  27  (1  male). 
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In  the  Rappahannock  River  section  all  specimens  were  found  on 
the  sandy  beaches  of  broad,  tidal  estuaries,  where  this  species  is 
usually  associated  with  PsiTndia,  and,  like  the  latter,  in  areas  char^ 
acterized  by  the  presence  of  sand  bur,  Cenchrus.  In  southeastern 
Virginia  it  appeared  to  be  of  frequent,  though  somewhat  local, 
occmrence  inland,  inhabiting  there  open  sandy  fields  and  footpaths. 
Appears  to  avoid  locations  where  there  is  any  considerable  cover  of 
vegetation. 

TRIMEROTROPIS  MABTTIMA  (Harris). 

Vii^inia  Beach,  August  9  (adults,  nymphs),  September  20;  Cape 
Henry,  September  20,  27;  Naylors,  September  17,  1  male;  White- 
stone,  September  26,  1  male,  1  female. 

Frequent  on  sand  dunes  of  sea  beaches,  commonly  associated  with 
AmmopTiHa  arenaria;  occasionally  occurring  on  sandy  shores  of  tidal 
estuaries.  At  Naylors  the  single  specimen  taken  occurred  in  an  area 
supporting  Cenchrus. 

Subfamily  Acridiinae. 

LEPTTSMA  MABGINICOLLIS  (SenUte). 

Portsmouth,  October  3;  Churchland,  November  4  (1  female); 
Deep  Creek,  October  1 ;  Cape  Henry,  September  20,  27  (13  adults,  1 
nymph);  Tappahannock,  April  24  (1  female  in  Andropogon),  25  (1 
male  in  ATtdropogon),  July  18  (1  male),  August  2  (juv.),  12  Quv.), 
13  (male  adult,  nymphs),  18-October  11;  Naylors,  September  17; 
Sharps,  October  13 ;  Millenbeck,  September  27 ;  Irvington,  Septem- 
ber 26. 

Common  locally  in  tidal  marshes,  where  it  occurs  most  frequently 
in  the  areas  of  Sdrpus  americanus,  largely  avoiding  the  true  salt 
marsh  grass,  Spartina  glabra;  not  uncommon  in  grassy  or  cattail 
bogs  inland  at  the  head  of  tidal  streams  or  in  the  grassy  diickets  bor- 
dering sluggish  streams  (Deep  Creek)  not  far  from  the  coast.  Occa- 
sionally spreading  from  the  marshes  to  dry  upland  fields,  where  ex- 
amples have  been  taken  in  Andropogon.  So  far  the  species  has  been 
observed  in  the  latter  only  in  spring  and  late  fall.  It  is  evident 
from  the  records  given  that  the  adults  or  nymphs  siuvive  the  winter. 

SCHISTOCEBCA  SERIAUS  (Thnnberg).    [8,  amerteana  of  anthon]. 

Portsmouth,  October  3;  C!hurchland,  August  8-9  (adults,  nymphs), 
September  15  (adults  and  nymphs),  16  to  October  1,  November  4, 
1914,  July  11  (1  male),  1915 ;  Deanes,  September  26  (adults,  nymphs) ; 
Gihnerton,  October  1,  November  6;  Deep  Creek,  October  1;  Cape 
Henry,  September  20;  Franklin,  September  18,  November  5;  Tappa- 
hannock, April  20-29,  June  7  to  July  1,  July  23  (nymphs),  August  21 
(adults,  nymphs),  September  9  to  October  11;  Naylors,  September 
17;  Ottoman,  September  27. 
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Fredericksbuig,  September  5;  Bells  Cross  Roads,  October  26  (1 
male);  Republican  Grove,  November  2;  Charlottesville,  April  19  to 
Jime  15,  Jmie  16  to  August  12  (adults,  nymphs)/  September  10  to 
October  31,  1914,  October  31.  1915. 

Dale  Enterprise,  Jxme  11  (1  female). 

Common  in  Coastal  Plain  localities  and  quite  frequent,  at  least 
locally,  in  the  Piedmont.  Widely  distributed  in  open  coimtry,  but 
shows  a  marked  preference  for  areas  covered  with  tall  herbage  (wheat 
fields,  timothy  pastures,  taller  clumps  of  Andropogon,  roadside 
thickets,  etc.). 

SCHISTOCBSCA  DABfNIFICA  (Smms). 

Portsmouth,  October  3;  C!hurchland,  September  16,  November  4, 
1914,  April  17,  1915;  Deanes,  September  26;  Gilmerton,  October  1, 
November  6;  Virginia  Beach,  September  20;  Franklin,  September  18, 
November  5;  Tappahannock,  April  24  to  July  18,  September  9 
(adults,  nymphs),  September  19  to  October  24;  Mount  Landing, 
April  28;  Lloyds,  April  28;  Sharps,  May  18;  Ottoman,  September  27; 
Irvington,  September  26. 

Charlottesville,  April  2  to  Jime  20,  September  10-October  10, 1914; 
April  4-8,  October  31,  1915. 

Frequent  in  Coastal  Plain  and  Piedmont  region,  occurring  chiefly 
in  Andropogon  and  coarse  herbage  generally,  usually  in  or  near 
wooded  areas. 

SCmSTOCBSCA  ALUTACEA  (Harrfe)  (Tjrpioa  net).  > 

Portsmouth,  October  3;  Deanes,  September  26;  Naylors,  Sep- 
tember 17. 

Only  a  few  examples  taken,  apparently  quite  scarce.  Mostly  found 
in  bushy  thickets  {Baccharia  Judimifolia,  Ira  oraria)  and  tall  grasses  in 
low  groimds  bordering  tidal  marshes;  at  Deanes'  taken  in  bracken 
(Pteridium  (iquilin/wrn)  scrub  in  low  woods. 

SCmSTOCEBCA  ALUTACEA  (rabighion  »liM«). 

Churchland,  September  23  (1  female);  Tappahannock,  July  25 
(1   male),  August  21  (1  female). 

CJharlottesville,  July  11  (1  male),  July  14  (2  males)  August  11 
(1  male).    Hot  Springs,  September  5  (1  male). 

Apparently  quite  scarce  and  local.  Most  examples  were  taken  in 
areas  of  bimch  grass  {Andropogon)  or  in  associated  thickets.    At  Hot 

1  Nsrmphs  taken  July  3  were  reared  to  adults  in  conitaiement. 

•  This  is  the  phase  with  the  oontinuous,  median  dorsal  stripe.  The  unstrlped,  russet-brown  form, 
Imown  as  rvJMginota,  is  regarded  as  only  a  color  phase  of  altUacea  by  Rehn.  On  the  beaches  is  a  relatively 
large  form  closely  reeembUng  nibtginosa.  In  my  article  on  New  Jersey  Ortheptera,  p.  608,  following  a 
verbal  suggestion  by  Rehn,  I  mentioned  that  the  latter  might  be  a  unioolorous  phase  of  8,  obscura,  but  since 
the  publication  of  that  article  Rehn  has  informed  me  that  such  is  not  the  case.  I  shall  accordingly 
ntat  to  this  form  at  a  maritime  race  otalviaeta. 
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Springs  it  occurred  in  scrubby  undergrowth  of  open  oak-hickory- 
chestnut  woods  of  steep  moimtain  side. 

SCHISTOCESCA  ALUTACEA  (Maritime  race). 

Virginia  Beach,  September  20;  Cape  Henry,  September  20. 
In  both  locahties  the  species  was  foimd  in  small  nimibers  in  wax- 
myrtle  {Myrica)  scrub  on  the  sand  dimes. 

SCmSTOCEBCA  OBSCURA  (Fabridui). 

Churchland,  September  15  (1  female),  23  (1  female),  October  1 
(1  female);  Tappahannock,  August  26  (1  female),  September  6 
(1  male),  13  (1  female),  26  (1  female),  October  2  (1  male),  11  (1  female) ; 
Whitestone,  September  26  (2  females). 

This  striking  species  appears  to  occur  most  regularly  in  the  reedy 
areas  of  tidal  marshes,  having  been  observed  on  Sdrpua  amencarms, 
Spartina  cynoauroides,  and  TypJui  (catrtaib);  it  also  occurs  in  the 
dense  herbage  clothing  the  adjoining  slopes  of  the  dry  land  and  doubt- 
less not  infrequently  wanders  a  considerable  distance  from  water, 
specimens  having  been  taken  at  Churchland  in  a  thick  growth  of 
goose  grass  (Eletmne  indica)  on  cultivated  land  and  in  roadside 
thickets. 

DENDROTETnX  AUSTRAUS  (Mone).t 

Monterey  (Soxmding  Knob),  September  1,  1914,  1  female,  4,000 
feet. 

The  specimen  was  taken  on  stony  groimd  in  the  shrubby  under- 
growth of  low  open  woods  on  the  mountain  side. 

MBLANOPLUS  SCUDDBRI  (UlilAr). 

Chiu'chland,  September  16,  November  4;  Deanes,  September  26; 
Virginia  Beach,  September  20;  Franklin,  September  18;  Tappahan- 
nock, August  21-October  24;  Naylors,  September  17;  Sharps, 
October  13;  Ottoman,  September  27;  Irvington,  September  26. 

Louisa,  October  26;  Republican  Grove,  November  2;  Charlottes- 
ville, December  5, 1913  (2  males,  1  female),  September  10  to  October 
31,  1914,  October  27  to  November  20,  1915. 

Frequent  in  the  Piedmont  and  Coastal  Plain  localities.  Occurs 
typically  in  dry,  grassy  tangles  and  undergrowth  in  or  close  to  wooded 
areas,  occasionally  spreading  to  open,  grassy  and  weedy  fields. 

MBLANOPLUS  CELATUS  Mone.> 

Jarman  Gap,  July  30,  1  female. 

Monterey,  August  20-30;  Hot  Springs,  September  6-7. 

1  Podiama  auttrtdia  Morse.  Mr.  Rehn  assares  me  that  the  species  Is  actually  a  Dendtrotettix,  a  view  in 
which,  I  understand,  Morse  now  concurs.  My  specimen  was  carefully  compared  with  Morse's  type  by 
Mr.  Hebard,  who  informed  me  there  was  i»ractlcaUy  no  question  of  its  being  the  same  species. 

s  I  am  indebted  to  Morgan  Hebard  for  the  specific  determination.  He  informs  me  the  specimens  are 
not  entirely  typical,  the  cerci  befaig  "very  broad  distad." 
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Evidently  confined  to  the  mountain  sections.  As  noted  by  Morse 
it  is  a  sylvan  species.  It  appears  to  be  very  sporadic  in  distribution; 
in  restricted  areas  it  may  occur  in  considerable  numbers,  as  in  two  or 
three  spots  near  Monterey,  but  in  most  places  it  is  lacking  or  very 
scarce.  All  specimens  were  taken  in  or  close  to  open,  deciduous 
woods  on  mountain  slopes,  in  grassy  {Dcmihania  sp.  undet.)  or 
shrubby  (ferns,  oak  saplings,  etc.)  undei^rowth. 

MBLANOPLUS  DKnUS  MmwJ 

Bolar,  September  3,  1  male,  1  female. 

Taken  in  grassy  undei^rowth  of  an  open  grove  of  sugar  maple  on 
level  tract  bordering  a  mountain  stream. 

MELANOPLUS  GRACILIS  (BnnMr).« 

Monterey,  August  22. 

Found  in  fair  nimibers  in  an  oi>en  marsh  ovei^rown  with  rank 
herbage  (iron-weed,  Eupatori/um  purpureum,  sneezeweed  {Edenmmj 
species  ?),  monkshood  {Acowitum)^  sedges  (Clarex),  painted  cup,  etc.) 
on  the  outer  edge  of  the  timothy  meadows  bordering  the  stream 
draining  the  intermontane  valley. 

MBLANOPLUS  WAUSHO  SokMcr.* 

Monterey,  August  23,  1  male;  Hot  Springs,  September  6. 

Frequent  locally  at  Hot  Springs  in  the  grassy  and  shrubby  under- 
growth (blueberries,  bracken,  etc.)  of  dry,  open  deciduous  woods  on 
higher  slopes  of  mountain  ridges.  Apparently  rare  in  similar  situa- 
tions at  Monterey. 

MBLANOPLUS  ATLANIS  (BOey). 

Churchland,  August  8-9,  September  15-October  6,  November  4-6, 
1914,  May  31  (male  and  female  adults,  nymphs),  July  11,  1915; 
Deanes,  September  26;  Gilmerton,  October  1,  November  6;  Deep 
Creek,  October  1;  Franklin,  September  18,  November  5;  Tappahan- 
nock,  November  12, 1914,  June  1  to  October  24, 1915;  Wares  Wharf, 
October  3;  Sharps,  November  13,  1914,  June  22,  October  13,  1915; 
Urbanna,  August  18;  Ottoman,  September  27;  Irvington,  Septem- 
ber 26. 

Fredericksbu]^,  September  3;  Warrenton,  Jujie  8;  Bells  Cross 
Roads,  October  26;  Republican  Grove,  November  2;  Charlottesville, 
December  6,  1913  (5  males,  3  females),  June  2-November  26, 1914, 
October  27-November  25, 1916. 

Jarman  Gap,  July  30,  August  1. 

Front  Royal,  June  9;  Woodstock,  June  10;  Fishersville,  June  12. 

Monterey,  August  18,  1  male;  Hot  Springs,  September  6,  1  male. 

1  Determination  by  Morgan  Hebard. 

*  Detvmlnatioo  oooflimed  by  Rehn  and  Hebard. 

»  -  jr.  atnplacfenf  8oiidd«r-i  jr.  MiteJUefi  8oadd«. 
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Abundant,  the  dominant  grasshopper  east  of  the  mountains,  but 
apparently  quite  scarce  in  the  higher  Appalachians.  Occurs  nearly 
everywhere  in  Qpen  country,  but  shows  a  strong  tendency  to  congre- 
gate in  farm  lands  on  sandy  soils,  where  it  frequently  swarms  in  the 
grassy  fields,  fence  borders,  old  stubble  fields,  timothy  and  clover 
pastures,  and  areas  of  crab  and  Bermuda  grasses.  In  the  Andropogon 
areas  of  old  neglected  fields  and  pastures  it  also  occurs,  but  usually 
in  much  smaller  numbers  than  in  the  tenderer  grasses  of  the  culti- 
vated districts. 

Observations  at  Charlottesville  and  Tappahannock  indicate  the 
occurrence  of  two  breeds  of  this  species  during  a  single  season.  From 
the  spring  brood  of  nymphs,  adults  appear  about  June  1  and  continue 
in  large  number  until  the  middle  or  end  of  July,  when  a  decided  de- 
cline in  nxmibers  takes  place.  About  the  middle  of  August  an  increase 
is  noticeable.  That  a  new  generation  is  maturing  at  this  time  is  in- 
dicated by  the  finding  of  soft  bodied  adults  which  had  evidently  just 
completed  the  final  molt.  These  adults  continue  to  increase  and  in 
early  auttmin  they  are  even  more  abundant  than  in  early  summer. 
Mating  was  observed  as  late  as  early  October.  It  is  doubtless  this 
second  brood  of  adults  that  lays  the  eggs  tiding  the  species  over  winter. 

MELANOPLUS  FEMUR-RUBBUM  (De  G«6r). 

Norfolk,  September  17;  Portsmouth,  October  3;  Churchland, 
September  15,  November  4;  Deanes,  September  26;  Gilmerton, 
October  1;  Deep  Creek,  October  1;  Virginia  Beach,  September  20; 
Cape  Henry,  September  20,  27;  Franklin,  September  18,  November 
5;  Tappahannock,  August  21  to  October  11;  Wares  Wharf,  October 
3;  Naylors,  September  17;  Sharps,  October  13;  Millenbeck,  Sep- 
tember 27;  Ottoman,  September  27. 

Fredericksburg,  September  5;  Loiusa,  October  26;  Charlottes- 
ville, December  5,  1913  (1  male,  5  females),  September  10  to  Octo- 
ber 31,  1914,  October  31  to  November  25,  1915. 

Monterey,  August  16  to  September  1;  Meadowdale,  August  19; 
Trimble,  August  15,  September  2;  Bolar,  August  15,  September  3; 
Hot  Springs,  September  5-7. 

The  dominant  grasshopper  of  the  Appalachian  province,  abounding 
everywhere  in  the  timotiiy  and  bluegrass  pastures  of  the  intermon- 
tane  valleys  and  on  the  open,  grassy  slopes  of  the  mountains,  less 
frequent  in  open  woodland  or  clearings.  In  the  Piedmont  region  and 
Coastal  Plain  this  species  is  much  less  conspicuous  than  aUams  and  is 
lai^ely  limited  to  more  humid  situations,  such  as  marsh  borders, 
drainage  ditches,  gulleys,  open  *' branches,"  and  other  places  where 
the  vegetation  is  of  a  moisture-loving  type.  It  is  evidently  more 
exacting  than  aiUmtis  in  its  moisture  requirements. 
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MBLANOPLUS  GONFUSUS  (Scodder)  [-  M.  minor  of  aothon). 

Tappahannock,  May  25  (1  female),  June  8  (2  males  1  female)  (rare 
or  very  local). 

Charlottesville,  May  18-23  (male),  May  25  to  July  21  (abxmdant, 
somewhat  local). 

Rock  Fish  Gap  (Afton),  May  30,  (abundant),  Jarman  Gap,  August 
1  (abundant). 

Monterey,  August  17,  31  (occasional). 

At  Charlottesville  this  was  the  dominant  grasshopper  during  late 
May  and  early  June,  although  rather  strictly  limited  to  the  higher, 
drier  areas  and  not  occurring  in  any  considerable  niimbers  on  farm 
lands.  Its  choice  appears  to  be  for  old  upland  fields  and  pastures 
overrun  with  coarse  grasses  {AndropogoUj  DarUhonia,  etc.). 

MBLANOPLUS  LURTOUS  (Dodf e). 

Charlottesville,  June  20  to  July  14  (nymphs  probably  this  species), 
September  15  to  October  10, 1914,  October  31, 1915  (local,  apparently 
not  conmion). 

Jarman  Gap,  July  30,  August  1,  (local,  moderately  frequent). 

Monterey,  August  17  to  September  1;  Hot  Springs,  September  5-6. 

The  stronghold  of  this  species  appears  to  be  in  the  Appalachian 
region,  where  it  was  found  in  abimdance  along  the  margins  of  the 
woods  and  in  clearings  on  the  mountain  slopes.  It  is  a  typical  sylvan 
species,  frequenting  the  grassy  and  shrubby  imdergrowth  of  dry 
woodlands. 

MBLANOPLUS  kKKl.ERI  (ThomM). 

Portsmouth,  October  3;  Deanes,  September  26;  Gilmerton,  Octo- 
ber 1,  November  1;  Deep  Creek,  October  1;  Virginia  Beach,  Sep- 
tember 20;  Cape  Henry,  September  20,  27;  Tappahannock,  Sep- 
tember 9  (2  males),  19  (3  males);  Irvington,  September  26,  (1  male). 

This  is  probably  a  geographic  race  of  the  preceding  species.  It 
appears  to  be  rather  sporadic  in  its  distribution;  usually  it  is  scarce 
or,  at  most,  moderately  frequent,  but  at  Virginia  Beach  and  Cape 
Henry  it  was  found  to  be  fairly  common.  In  its  habitat  preferences 
it  resembles  luridus,  occmring  typically  in  the  grasses  and  low  shrub- 
bery of  dry,  open  woodland. 

MBLANOPLUS  BIVrrATTUS  (Say). 

Jarman  Gap,  July  30,  (1  male). 

This  specimen  had  the  bright  yellow  tibiae  of  the  typical  form. 

MBLANOPLUS  BIYnTATUS  FBMORATUS  (Bnnnelrter). 

Tappahannock,  June  7  (juv.),  17-September  12,  Newtown,  August 
17  (1  female);  Irvington,  September  26  (1  female). 
Charlottesville,  Jime  13  to  Jidy  31. 
Jarman  Gap,  August  1. 
Monterey,  August  22. 
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Locally  frequent,  especially  in  low,  moist  places  overgrown  with 
dense  grassy  tangles  and  other  herbage;  less  frequent  in  timothy  pas- 
tures and  in  mixed  thickets  of  brambles  and  Andrepogon.  The  species 
is  best  represented  in  midsummer  and  becomes  scarce  toward  fall, 
when  usually  only  females  are  encoimtered. 

PAROXTA  CLAVUUGBB  (Senrlll*).! 

Portsmouth,  October  3;  Churchland,  August  8-9,  November  4; 
Deanes,  September  26;  Gilmerton,  October  1;  Cape  Henry,  Sep- 
tember 20;  Franklin,  September  18,  November  5;  Tappahannock, 
July  18  to  October  24;  Naylors,  September  17;  Sharps,  October  13; 
Ottoman,  August  8;  Irvington,  September  26. 

Charlottesville,  July  11  (adults  and  nymphs),  July  28,  August  11. 

Jarman  Gap,  August  1,  (3  males,  1  female,  1  nymph). 

Abimdant  in  the  tidal  marshes  of  the  Coastal  Plain,  frequenting 
the  dense  growths  of  Scirpus  americaivus  and  Spartina  cynosuroides^ 
but  not  present  in  true  salt  marsh  dominated  by  Spartina  glabra.  It 
also  occurs  inland  in  bogs  and  wet  meadows  overgrown  with  cat-tails, 
dense  grasses,  and  other  rank  herbage.  At  Jarman  Gap  in  the  Blue 
Ridge  the  species  was  found  in  a  small  boggy  spot  near  the  head  of  a 
stream  quite  close  to  the  summit. 

Family  TETTIGONIIDAE. 

SCUDDERIA  TEXENSIS  SanMora  and  PIctot. 

Portsmouth,  October  3;  Chm-chland,  September  15;  Tappahan- 
nock,  Jidy  25  to  October  11;  Sharps,  October  3. 

Charlottesville,  July  17. 

Bolar,  September  3. 

Not  very  evenly  distributed;  frequent  in  some  places,  scarce  in 
others.  Prefers  areas  of  tall  grasses  {Aiidropogen)  and  bushes  in 
open  fields,  pastures,  and  meadows;  also  noticed  on  tall  reeds  (Spar- 
tina cynosuroides)  in  tidal  marshes. 

SCUDDERIA  PISTILLATA  Bnaimer. 

Monterey,  August  22  (1  male,  1  female);  Bolar,  September  3 
(1  male).' 

At  Monterey  the  species  was  found  in  briers  and  low  shrubbery  on 
dry,  stony  mountain  slopes  close  to  the  woods  covering  the  simaimit, 
where  it  was  associated  with  S.furcata;  at  Bolar  in  the  tall  herbage  of 
an  old  meadow  in  the  intermontane  valley.  This  is,  I  beUeve,  the 
most  southern  authentic  record  of  this  species. 

t  —p.  floridiana  (Thomas)  of  authors,  which  Rehn  and  Hebard  inform  me  is  a  synanjrm  of  davuUger, 
*  D«tenninatioo  cooliniied  by  Rehn  and  Hebard,  who  examined  my  specimens. 
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SCUDDBBIA  CUBYICAUDA  (De  Geer). 

Tappahannock,  July  9  (1  male). 
Charlottesville,  July  13-14  (1  male,  1  female). 
The  few  examples  taken  were  obtained  in  bxishes  and  briery 
thickets  in  the  vicinity  of  woodland. 

SCUDDBBU  FURCATA  BrBancr. 

Churchland,  September  15;  Deanes,  September  26;  Gilmerton, 
October  1;  Deep  Creek,  October  1;  Viiginia  Beach,  September  20; 
Franklin,  September  18;  Tappahannock,  September  9  to  October 
24;  Sharps,  October  13;  Irvington,  September  26. 

Charlottesville,  October  10,  1914;  October  31,  1915. 

Jarman  Gap,  Jidy  30  (nymph). 

Monteiey,  August  20-31;  Hot  Springs,  September  6. 

The  most  abimdant  representative  of  the  genus,  common  and 
evenly  distributed  throughout,  but  largely  restricted  to  sylvan  sta- 
tions, occurring  in  trees,  bushes,  and  tall  grasses  in  or  close  to  wood- 
land. 

SCUDDERU  CUNEATA  Morse. 

Norfolk  re^on,  exact  locality  not  specified,  September  18  to  Octo- 
ber 1(2  males) ;  Tappahannock,  August  9  (1  male). 

At  Tappahannock  the  single  male  taken  was  found  in  an  Andropogen 
thicket  close  to  the  margin  of  the  woods.  It  was  associated  with 
numerous  examples  otfurcaia. 

AMBLYGORYPHA  OBLONGIFOLIA  (De  Gew). 

Tappahannock,  July  9  (1  male). 
Charlottesville,  July  10-27. 

Moderately  frequent  in  thickets  and  shrubbery,  usually  in  the 
neighborhood  of  woodland. 

AMBLYGORYPHA  FLORmANA  CARINATA  Relm  and  Hebwd. 

Churchland,  September  23  (1  female);  Gilmerton,  October  1  (1 
female). 

Tappahannock,  July  9  to  August  13  (7  males,  2  females). 

Charlottesville,  July  11  (1  male),  July  17  (1  male). 

Inhabits  similar  situations  as  the  last  species.  More  frequent  than 
obloTiffifolia  in  tidewater  Virginia. 

AMBLYGORYPHA  UHLBRI  S«AI. 

Churchland,  October  8  (1  female) ;  Franklin,  September  18  (1  fe- 
male) ;  Tappahannock,  Jidy  3 1  to  October  2,  common  in  late  summer, 
scarce  in  fall;  Ottoman,  September  27. 

Charlottesville,  August  11,  1914  (1  male),  September  3,  1915  (2 
males,  species  frequent) . 

65008**— Proc.N.M.val.52— 17 15 
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Occurs  chiefly  in  open  country,  frequenting  the  trees,  bushes, 
weeds,  and  tall  grasses  of  fields,  pastures,  and  roadsides.  Appar- 
ently the  most  abimdant  representative  of  the  genus  in  the  Piedmont 
and  tidewater  sections. 

AMBLTGORYPHA  ROTUNDIFOUA  (Scaddcr). 

Jarman  Gap,  July  30,  August  1  (1  male,  1  female) . 

Monterey,  August  16-22  (2  males,  2  females) ;  Bolar,  September  3 
(1  female). 

Taken  in  shrubbery  and  undergrowth  in  or  close  to  open  decid- 
uous woods.  Apparently  confined  to  the  moimtain  sections  of  the 
State. 

MICROCENTBUM  i  LAURDOUUM  (Unaaeos). 

Whitestone,  September  26  (1  male) ;  Tappahannock,  September  12 
(1  male). 

MICROCENTRUM  RETINERVE  (Bnnnelster). 

CSharlottesville,  October  31, 1915  (1  adult). 

NEOCONOCEPHALUS>  EHUSCANORUS  (DsTia). 

Tappahannock,  August  9  to  September  10  (12  males). 

Frequent  for  a  short  period  in  tidal  marshes  (not  salt),  occxuring 
most  commonly  in  tall  reeds,  Spartina  cynosuroides,  but  spreading  in 
small  numbers  to  the  adjoining  dry  land  (briery  thickets,  com  fields). 

NEOCONOCEPHALUS  LTRISTES  (fUkn  and  Hebwd). 

Tappahannock,  August  12  to  September  13  (9  males,  1  female). 

Occasional  in  tidal  marshes;  taken  most  frequently  on  Spartina 
cynosuroidea,  less  frequently  on  Scirpus  americanus.  Closely  resem- 
bles the  preceding  species,  but  is  distinctly  slenderer  and  has  an 
entirely  diflferent  song. 

NEOCONOCEPHALUS  MELANORHINUS  (Relm  amd  Hetard). 

C!hurchland,  August  8-9  (2  males). 

The  writer  unfourtimately  failed  to  note  the  exact  spot  at  which 
his  specimens  were  taken,  but  it  was  doubtless  in  a  salt  marsh  bor- 
dering a  narrow  tidal  stream.  According  to  Rehn  and  Hebard  the 
species  is  confined  to  true  salt  marsh  (Spartina  glabra  formation). 

NEOCONOCEPHALUS  ENSIGER  (Hwria). 

Monterey,  August  16  (6  males). 

This  northern  species  was  f oimd  frequenting  the  taller  grasses  along 
a  narrow  ditch  in  a  timothy  pastm^e  at  the  foot  of  a  mountain  ridge. 

1  In  this  genus  the  speciflo  terms  are  used  in  the  sense  employed  in  Blatehley's  Orthoptera  of  Indianti 
*  The  genus  Conoeephaku  of  most  writers. 
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Tftppfthftimocky  July  27  to  September  6  (6  mal^  species  common); 
ShArpB,«hme22  (1  jut.); MiDenbeck*  August  S  U  male,  1  femaK  1  juv.V 

Ouriottesvilfe,  June  28  to  Julj  8  (nymphs),  July  16  to  August  13 
(frequent);  Ooxet,  August  1  (song  hewd). 

Frequent  <mi  dry  land  or  at  the  boideis  of  tidal  marshes,  oocuning 
<m  tan  grasses  and  herbage  in  fields,  pastures,  and  roadsideB* 

NBOOONOCirHALCS  BOacSTCS  CmEPfTANS  ClL«iiii)» 

Tappahannock,  July  23,  27  (3  males^ 
Associated  with  the  preceding  in  similar  habitats, 

NHMXmOGSrHALCS  PALt^STSB  Ciliilif). 

Tkppahannock,  August  12  to  October  2  (4  males,  11  females); 
Naylors,  September  17  (1  female). 

Common  in  tidal  marsh  on  SparHna  cynoauroides^  less  frequent  on 
Seirpu8  amerieanus;  also  occurs  on  cattails  and  in  mobt  depressions 
filled  with  succulent  grasses  at  the  head  of  guUeys. 

NBOOONOCSTHALCS  aKTOSmi  (Wtiiiii).* 

C!hurchland,  September  15,  November  4;  Portsmouth,  October  3; 
Deanes,  September  26;  Franklin,  September  18;  Tappahannook, 
August  21  (juY.)}  August  23  to  October  2;  Sharps,  October  13. 

Louisa,  October  26;  CSiarlottesviUe,  September  lO-lS,  1914,  Sep- 
tember 3,  1915. 

Usually  frequent  to  common  in  the  thick  grasses  of  fields,  pastures, 
meadows,  and  roadsides;  occasional  in  or  along  the  borders  of  tidal 
and  other  marshes. 

NBOOONOCEPHALUS  TMOP8  (Uhmm*). 

Tappahannock,  April  24,  September  6  to  October  2;  Naylors,  Sep- 
tember 17;  Sharps,  May  4-8. 

Charlottesville,  May  11,  1914  (1  male). 

Not  uncommon  in  the  dense  stands  of  Spartina  eynosuroides  in 
tidal  marshes,  spreading  to  the  surrounding  thickets  (BacehariSy 
Myrica,  etc.),  and  in  the  spring  ako  to  the  dry  land,  being  found  at 
that  season  in  fuU  song  in  trees,  grasses,  and  shrubbery,  as  well  as  in 
the  marshes. 

HOMOSOCORTFHUS  MALIVOLANS  (Soidder). 

Tappahannock,  July  13  to  August  18,  1915  (29  males,  12  females). 
Frequent,  locally  at  least,  in  dense  stands  of  Spartina  cynosuraides 

ipraotioallyallthemfttcria]  faclndad  oiktor  this  gpeofag  ^peaw  to  be  intermediate  bctwMn  the  typloal 
noe  and  the  sobspeoies  erfpKoM. 

>  In  the  writer's  article  on  New  Jersey  Oithopten,  p.  532,  the  raocrds  there  inohided  under  fHopt  aotoallj 
pertain  to  rHutut,  Rehn  and  Hebard  by  their  recent  revision  have  rendered  a  great  service  to  iUM 
worksrs  in  clearing  ap  the  conldsioD  in  wliich  tliis  and  several  other  related  gsncra  had  previooaly  been 
IniFoWed  (Trans.  Amer.  Bntom.  Soo.,  voL  40, 1916,  pp.  Mfr-419). 
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in  tidal  marshes;  rarely  occurring  in  briery  thickets  on  nearby  knoUs. 
Observed  ovipositing  in  Spartina  cynosuroides.  This,  I  tmderstand, 
is  the  most  northern  record  of  the  species. 

ORCHEUMUM  i  AGILE  (De  Geer). 

Norfolk,  September  17;  Portsmouth,  October  3;  Churdiland, 
September  16-16;  Gilmerton,  October  1;  Deep  Creek,  October  1; 
Cape  Henry,  September  20;  Franklin,  November  5;  Tappahannock, 
August  10-October  9;  Naylors,  September  17;  Sharps,  October  13; 
MiUenbeck,  September  27;  Irvington,  September  26;  Whitestone, 
September  26. 

Fredericksburg,  September  5  (1  male  in  Andropogen  of  upland 
field);  Charlottesville,  October  31,  1915  (1  male,  wet,  grassy  spot  at 
head  of  rivulet  in  open  field). 

Usually  abundant  in  wet  or  moist  areas  generally,  especially  in 
the  Sdrpus  americanus  formation  of  tidal  marshes  and  the  marginal 
fringe  of  succulent  grasses,  but  never  occmring  in  true  salt  marsh 
(Spartina  glabra);  also  common  in  cattail,  sedgey  and  grassy  bog? 
inland  at  the  head  of  sluggish  streams.  Occasionally  it  spreads  to 
the  adjoining  dry  land,  specimens  having  been  taken  in  goose  grass 
(Eleusine  indica),  crab  grass,  foxtail  grass,  and  Andropogon.  The 
species  will  doubtless  be  found  to  be  better  represented  in  the  Pied- 
mont section  than  the  present  records  indicate. 

ORCHEUMUM  GLABERRIMUM  (Biinnelster).^ 

Portsmouth,  October  3;  Churchland,  September  15;  Deanes,  Sep- 
tember 26;  Gilmerton,  October  1,  November  6;  Deep  Creek,  October 
1 ;  Capo  Henry,  September  20;  Franklin,  September  18,  November  5. 

Although  I  f oimd  this  species  quite  frequent  in  suitable  localities 
in  southeastern  Virginia,  I  could  find  no  trace  of  it  in  the  Rappahan- 
nock River  section  of  tidewater  Virginia.  This  seems  strange  in 
view  of  its  occurrence  in  southern  New  Jersey. 

In  New  Jersey  glaberrimum  appears  to  be  restricted  to  the  inland 
bogs  (cedar  swamps)  of  the  Pine  Barrens,  but  in  the  Norfolk  region 
it  is  evidently  more  flexible  in  its  habitat  requirements.  At  Cape 
Henry,  in  addition  to  being  common  in  the  rank  vegetation  of  dime 
hollows  and  ditches,  it  was  not  infrequent  in  the  tall  bunch  grasses 
(Andropogon,  Panicum  amarum,  etc.)  on  the  surroimding  dry  sand 
dunes.  Farther  inland  it  appeared  to  prefer  areas  of  stiff,  but  not 
always  moist,  soil,  occurring  in  the  rank  plant  growth  of  ditches  and 
woodland  borders  and  scrub.  It  evidently  has  a  strong  predilection 
for  sylvan  surroimdings. 

1  The  namcnolstiire  here  adopted  in  this  and  the  following  gwos  is  that  used  by  Behn  and  Hebard  in 
in  their  reoent  revision  (  See  Trans.  Amer.  Entom.  Soc.,  vol.  41, 1916,  pp.  11-83  and  15&-22i.) 

%  This  name,  used  by  most  writers  hi  the  i>ast  for  the  long-winged  phase  of  vuigare,  actually  belongs, 
aooording  to  Rehn  and  Hebard,  to  the  O.  enfthmcephalwni  of  Davis,  which  therefore  becomes  a  synonym. 
It  was  mider  the  latter  term  that  I  included  all  my  personal  records  of  the  present  species  in  my  list  of 
New  Jersey  Orthoptera,  the  term  glaberrimum  there  behig  mistakenly  applieid  4»  a  form  which  has  siiioa 
been  desocibed  by  Rehn  and  Hebard  as  a  disUnot  species  undw  the  name  «uperbiii»» 
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ORCHELmUM  YULGARE  Harria. 

Chnrchland,  September  15  to  October  4,  November  4;  Deanes, 
September  26;  Gilmerton,  October  1;  Deep  Creek,  October  1;  Cape 
Hemy,  September  20;  Franklin,  September  18,  November  5;  Tap- 
pabannocky  August  16-October  11;  Wares  Wharf,  October  3;  Nay- 
lors,  September  17;  Sharps,  October  13;  Ottoman,  August  8,  Sep- 
tember 27;  Irvmgton,  September  26. 

Fredericksburg,  September  5;  Charlottesville,  October  16,  1914. 

Monterey,  August  17-30;  Hot  Springs,  September  6. 

Common  at  all  the  localities  listed,  except  Charlottesville,  where 
only  a  relatively  small  number  have  so  far  been  observed. 

This  is  the  least  specialized  representative  of  the  genus  in  its  habitat 
selections.  It  frequents  tall  grasses,  weeds,  and  bushes  on  dry  land, 
or  land  that  may  be  damp  or  temporarily  wet,  but  largely  avoids 
areas  of  standing  water  or  saturated  soil  such  as  are  found  in  stag- 
nant bogs  and  tidal  marshes,  being  replaced  in  such  places  in  the 
Coastal  Plain  by  ngile.  In  the  mountain  section,  however,  it  was 
common  in  wet  meadows,  but  these  are  occupied  by  a  more  varied 
herbaceous  vegetation  than  that  of  the  bogs  and  tidal  marshes  of  the 
Coastal  Plain.  Typically  vulgare  occurs  in  open  situations,  but  in 
certain  sections  of  tidewater  Virginia  (Irvingtom,  Ottoman)  I  found 
it  common  on  Andropogon  in  woodland  clearings,  and  in  the  moun- 
tains in  the  dry,  scrubby  undergrowth  of  wooded  slopes. 

ORCHEUMUM  LATICAUDA  RadtoabMsiiw. 

Tappahannock,  August  13  to  October  2  (19  males,  3  females); 
Wares  Wharf,  October  3  (2  males);  Sharps,  October  13  (1  male); 
Ottoman,  August  8  (1  male). 

Occasional  in  a  variety  of  situations,  occurring  regularly  in  tidal 
and  fresh-water  marshes  and  pond  borders,  but  the  males,  at  least, 
spreading  in  small  numbers  to  upland  districts  where  the  species  was 
taken  in  a  field  of  dense  millet  and  in  a  thick  growth  of  ragweed  bor- 
dering the  fence  of  a  town  lot.  In  the  tidal  marshes  it  was  found  in 
Spartina  cynosuroides  and  in  the  mai^inal  fringe  of  switch  grasses. 
In  fresh  water  bogs  it  was  taken  on  various  grasses,  cattails,  sedges, 
and  bushes  (e.  g.  cMer).  Unlike  most  members  of  the  genus  it  ap- 
pears to  have  a  strong  preference  for  woodland  habitats. 

ORCHEUMUM  MINOR  BnuMr. 

Tappahannock,  September  19-October  11,  (11  males);  Sharps, 
October  13,  (Note);  Millenbeok  (note),  September  27;  Irvington, 
September  26  (1  female). 

Occasional  in  pine  trees  (P.  iaeda,virgiv/Ui7ia,,  ecTdnata) ;  the  single 
female  was  captured  in  the  blueberry  undergrowth  of  pine  woods. 
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ORCHEUMUM  CONCINNUM  SdiddOT.i 

Portsmouth,  October  3;  Churchland,  August  8-9,  November  4; 
Cape  Hemry,  September  20;  Tappahamiock,  July  24  to  September  7; 
Naylors,  September  17;  Sharps,  October  13. 

Abundant  m  the  Sdrpus  americanua  formations  of  tidal  marshes, 
less  common  in  the  associated  Spariina  cynosuroidea  and  occasionally 
found  in  Spariina  glcbbra  (Sharps),  but  not  typical  of  the  latter,  which 
it  almost  entirely  avoids.  At  Tappahannock  this  species,  although 
abundant  in  early  and  middle  August,  became  quite  scarce  by  early 
September,  at  which  time  it  had  been  replaced  as  the  dominant  form 
of  the  tidal  marshes  by  agile;  on  the  other  hand,  it  was  found  in  abun- 
dance on  the  opposite  side  of  the  Rappahannock  at  Naylors  as  late  as 
September  17,  but  at  this  place  a^e  was  relatively  scarce.  Can  it  be 
that  these  two  species  are  competitors  and  that  agile  after  its  advent 
gradually  eliminates  its  rival  ? 

ORCHEUMUM  HDIdNIUM  Rein  uid  Hebwd. 

Portsmouth,  October  3  (1  female) ;  Millenbeck,  August  8,  September 
27;  Whitestone,  September  26. 

Locally  abundant  in  salt  marshes,  a  characteristic  denizen  of  the 
true  salt  marsh  grass,  Spariina  glabra.  At  Whitestone  this  species 
was  very  abimdant. 

ORCHBUMDM  SUPBHBUM  Rein  and  Hebard. 

Tappahannock,  July  27-28,  1915  (4  males). 

This  recently  described  species  was  foimd  on  Scirpus  americanus 
in  tidal  marshes.  Two  of  the  specimens  differ  from  the  type  in  having 
the  outer  genicular  lobes  of  the  caudal  femora  bispinose  instead  of 
imispinose. 

GONOCEPHALUS  >  FA8CIATUS  (De  G«er). 

Churchland,  August  8-9,  September  15-16,  November  4,  1914, 
July  11,  1915;  Norfolk,  July  11;  Deep  Creek,  October  1;  Deanes, 
September  26;  Franklin,  September  18,  November  5;  Tappahannock, 
June  17  to  October  24;  Naylors,  Sept/cmber  17;  Sharps,  June  22, 
October  13;  Ottoman,  August  8,  September  27;  Millenbeck,  Sep- 
tember 27;  Irvington,  September  26. 

Fredericksburg,  September  5;  Charlottesville,  June  15  to  Septem- 
ber 10. 

Jarman  Gap,  August  1. 

Monterey,  August  16-31;  Meadowdale,  August  19;  Trimble,  Aug- 
ust 15;  Bolar,  August  15. 

A  highly  adaptable  species,  occurring  abundantly  in  a  variety  of 
habitats  in  the  Coastal  Plain;  more  local  and  largely  restricted  to 


1  Galled  O.  kateemin  In  mj  List  of  New  Jefsey  Oitli<q»tera,  p.  &27. 
t  -  Oenos  XipMhiiii  of  most  authors. 
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humid  areas  in  the  Piedmont  and  Appalachian  sections,  though  still 
quite  common,  but  in  the  latter  surpassed  by  C.  brevipermis.  Occurs 
in  open  grassy  fields  and  pastures,  frequenting  more  especially  the 
tenderer  vegetation  of  farm  lands  (e.  g.,  timothy,  red-top,  goose  grass, 
Bermuda  grass,  clover)  and  moist  or  wet  places  generally,  including 
tidal  marshes  {Sdrpus  americanuSy  DisticMis  sficata),  but  not  true 
salt  marsh.  Largely  avoids  wooded  locations.  May  be  two-brooded 
in  Virginia. 

GONOCEPHALUS  BREVIPENNIS  (Soiddar). 

Norfolk,  September  17;  Portsmouth,  October  3;  Churchland, 
September  15-16,  November  4;  Deanes,  September  26;  Gilmerton, 
October  1;  Deep  Creek,  October  1;  Virginia  Beach,  September  20; 
Franklin,  September  18,  November,  5;  Tappahannock,  August  18 
to  September  22;  Naylors,  September  17. 

Charlottesville,  August  11,  1914  (1  male,  1  female). 

Monterey,  August  16-31;  Meadowdale,  August  19;  Trimble,  Au- 
gust 15,  September  3;  Bolar,  August  15;  Hot  Springs,  September 
6-6. 

Abundant  throughout  in  the  Appalachian  localities,  frequenting 
the  pastures  and  meadows  of  the  intermontane  valleys  and  spreading 
into  the  open  deciduous  woods  of  the  mountain  summits,  where  it 
was  not  infrequent  in  the  relatively  dry  grassy  or  shrubby  under- 
growth; its  preference,  however,  is  for  moist  or  somewhat  htmiid 
locations.  In  the  Piedmont  section  and  Coastal  Plain  this  species 
appears  to  be  scarce  or  at  most  only  locally  frequent,  being  confined 
largely  to  low  himiid  areas  (marshes,  ^'branches,"  ditches,  drains, 
springheads,  etc.)  or  the  denser  undergrowth  of  woods.  It  evidently 
never  occurs  in  tidal  marshes.  In  the  Bappahannock  Biver  section 
it  appeared  to  be  quite  exceptional,  but  was  of  more  regular  and  fre- 
quent occurrence  in  the  region  around  Norfolk. 

CONOCEPHALUS  NEMORALIS  (Soiddar). 

Charlottesville,  October  10,  1914  (1  female),  October  31,  1915  (2 
males,  Carter  Mountain) . 

The  exact  distribution  of  this  species  in  the  region  east  of  the  Cen- 
tral States  is  still  uncertain.  All  the  available  records  are  from  locaU- 
ties  along  the  front  of  the  Appalachians.  Besides  the  locality  here 
given,  the  species  is  also  known  in  Virginia  from  Luray,  but  I  do  not 
know  of  any  records  from  the  moimtain  section,  despite  the  rather 
careful  search  I  made  for  it  while  in  that  section. 

CONOCEPHALUS  STRICTUS  (Scadder). 

Norfolk,  September  17;  Portsmouth,  October  3;  Churchland, 
August  8  (juv.)y  September  15;  Deanes,  September  26;  Gilmerton, 
October  1;  Deep  Creek,  October  1;  Cape  Henry,  September  20; 
Franklin,  September  18;  Tappahannock,  August  13-October  2; 
Wares  Wharf,  October  3. 
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Fredericksburg,  September  5;  Louisa,  October  26  (1  male);  Char- 
lottesville, September  10-October  31,  1914. 

Monterey,  August  22  (adults,  nymphs),  August  31 ;  Bolar,  Septem- 
ber 3;  Hot  Springs,  September  7. 

Occasional  or  moderately  frequent  in  open,  undisturbed,  dry 
grasslands,  especially  partial  to  Andropogon,  but  taken  also  in  Dan^ 
ihonia. 

GONOCEPHALUS  STICTOMEHUS  R«lai  and  Hebwd. 

Churchland,  August  8  (1  female),*  September  15  (1  female);  Tap- 
pahannock,  July  31-October  2  (18  males,  9  females,  4  juv.). 

Occasional  in  tidal  marshes,  especially  in  the  tall  reeds,  Spartina 
cynosuroides,  upon  the  spikelets  of  which  it  was  observed  feeding;  less 
frequent  in  Sdrpus  americanus.    Apparently  active  only  at  night. 

GONOCEPHALUS  NIGROPLEUROmES  (Fox). 

Churchland,  September  15  to  October  1. 

Occasional  in  tall  Spartina  glabra  fringing  small  tidal  creek.  Not 
observed  in  the  salt  marshes  of  the  lower  Rappahannock  River. 

GONOCEPHALUS  SPARTINAE  (Fox). 

Portsmouth,  October  3;  Churchland,  September  15  to  October  1, 
1914;  July  11,  1915  (1  female);  Tappahannock,  July  18  to  Septem- 
ber 7;  Wares  Wharf,  October  3;  Sharps,  October  13;  MiUenbeck, 
August  8,  September  27;  Whitestone,  September  26. 

Usually  common  in  true  salt  marshes,  frequenting  Spartina  glabra 
and  occasional  in  tidal  marshes  beyond  the  influence  of  salt  water 
(Tappahannock),  occurring  in  the  latter  on  Scirpus  americanus  and 
Spartina  cynosuroides. 

GONOCEPHALUS  SALTANS  (Scadder). 

Portsmouth,  October  3;  Churchland,  September  16;  Deanes,  Sep- 
tember 26;  Gilmerton,  November  6;  Franklin,  September  18;  Tap- 
pahannock, August  21  (juv.),  September  9  to  October  11;  Dunns- 
viUe,  October  3. 

Charlottesville,  September  10  to  October  31,  1914. 

Occasional  to  frequent  in  coarse,  dry  grasses  (Andropogon)  usually 
in  the  vicinity  of  wooded  areas. 

ATLANTICUS  TBSTACEUS  (Scadder).t 

Charlottesville,  March  27-May  25  (nymphs),  June  23  to  July  16, 
1914. 

Occasional  in  dry,  open  woodland  or  wooded  borders,  frequenting 
low  shrubbery. 

1  This  specimen  is  atypical,  having  the  ovipositor  considerably  longer  than  in  typical  examples.  See 
measurements  in  the  recent  revision  of  the  genus  by  Rehn  and  Hebard. 

*^A,  pachfmerui  of  authors,  lir.  Rehn  kindly  determined  all  my  examples  of  this  genus  collected 
in  1914. 
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ATLANTICUS  AMERICANUS  (Sa«MV«}.t 

Virginia  Beach;  September  20  (1  male);  Franklin,  September  18  (1 
female);  Tappahannock,  September  22  (1  male,  1  female),  October 
11  (1  female). 

Fomid  in  Andropogan  scrub  at  margin  of  woods  and  in  the  under- 
growth of  pine  woods. 

AHANTICUS  DATISI  B«ka  nd  WUbmd. 

Monterey,  August  20  (1  female),  September  1  (1  female);  Hot 
Springs,  September  6  (1  male). 

Taken  in  grassy  and  shubby  undergrowth  of  dry  mountain  woods. 

CABfPTONOTUS  CABOUNENSIS  (Geratackcr). 

Tappahannock,  July  28  (1  male). 

Family  GRYLLIDAE. 

OSTLLUS  ASSIMUJS  FaMctaM. 

Norfolk,  September  17;  Churchland,  September  15  to  October  4, 
November  4-<5;  Gilmerton,  October  1;  Franklin,  September  18; 
Tappahannock,  April  24  to  October  24. 

CharlottesyiUe,  July  8  (1  female). 

Hot  Springs,  September  6  (1  female). 

Common  in  grassy  tangles  and  underbrush  of  all  kinds  in  fields, 
pastures,  and  borders  of  marshes. 

ANUBOGBTLLUS  MUTICIIS.  * 

Tappahannock,  Jxme  7  to  July  25. 
CSiarlottesville,  May  26  to  June  3. 

Frequent  in  fields  and  pastures  and  along  fence  rows.  Nocturnal 
in  habits,  singing  at  or  close  to  the  mouth  of  its  burrow. 

BOOGRTLLUS  TEBTICAUS  (Sarllle).  * 

Tappahannock,  Jxme  28  to  July  18  (2  males,  1  female). 
Taken  in  short,  bright  green,  tender  grass  growing  on  damp  ground 
of  sun-lit  path  in  low  woods. 

NBMOBIUS  FASCIATU8  (De  Q«cr). 

Norfolk,  September  17;  Franklin,  September  18;  Tappahannock, 
August  21  to  October  9. 

Charlottesville,  June  27-July  31  (nymphs). 

Jarman  Gap,  July  30  (nymphs). 

Monterey,  August  16  to  September  1;  Meadowdale,  August  19; 
Bolar,  September  3;  Hot  Springs,  September  6-7. 

Abundant  in  grassy  tangles  and  sod  land  generally,  especially  in 
damp  spots.  Ubiquitous  in  the  mountainous  section,  more  local  or 
sporadic  in  the  Piedmont  region  and  Coastal  Plain. 

1  —it.  doTMUt  of  aathon. 

s  ICr.  HelMid  kJndly  fnraTnlned  my  1914  specimens  and  referred  them  to  this  spedee  with  query. 

>  Detflrmlned  by  ICr.  Hebard    —  Af.  taMtfurd  of  authors. 
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NBMOmuS  MACULATU8  BUlcUcy.  > 


Tappahannock,  September  22  (1  female  in  tender  grass  of  damp 
spot  on  path  in  deciduous  woods). 


NKMOBIUS  CUBKNSIS 

Tappahannock,  September  6  (1  female  on  road  through  tidal 
marsh  close  to  dense  formation  of  Spartina  cynomiroides)^ 

OBCANTHUS  NIGRIOOBNI8  WaUnr. 

Monterey,  August  17  to  September  1  (1  adult). 

OBCANTHUS  LATIPENNIS  Sll«]r. 

Tappahannock,  November  12, 1914  (1  female);  August  12  (2  juy.)^ 
21  to  September  9,  1915  (4  females).  (Old  stubble  field,  roadside 
thickets.) 

Hot  Springs,  September  6  (three  adults,  dry  open  woods  of  motm- 
tain  summit). 

OBCANTHUS  ANGUSTIPBNNIS  FIteh. 

Charlottesville,  July  14-17  (on  oak  in  open  grove). 

OBCANTHUS  QUADBIPUNCTATUS  1 


Deep  Creek,  October  1  (1  female);  Virginia  Beach,  September  20 
(1  female);  Cape  Henry,  September  20;  Tappahannock,  July  9  to 
September  19. 

Charlottesville,  Jtme  16  (nymphs),  July  3-14  (adults,  nymphs). 

Common  on  weeds  and  shrubbery  in  fields,  open  woodland  and 
borders  of  marshes. 

anahpha  eugua  (Sny). 

Tappahannock,  September  9  (1  female  on  Scirpvs  americarvua  in 
tidal  marsh). 
Charlottesville,  July  14  (1  juv.). 

APrrHBS  AOrTATOB  Uhtor. 

Norfolk  region  (exact  locality  not  certain),  September  15  to  October 
3  (1  male,  1  female);  Tappahannock,  September  9  to  October  2 
(2  females). 

Occurs  in  thickets  and  low  brush  of  roadsides  and  field  borders. 

OBOCHABIS  SALTATOB  UUflr. 

Franklin,  September  18  (1  female,  undergrowth  of  pine  woods). 

1  DetarmlMtloiii  In  this  gNUs  by  Mr.  Heboid. 
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FOSSIL  FISHES  IN  THE  COLLECTION  OF  THE  UNITED 
STATES  NATIONAL  MUSEUM. 


By  Charles  R.  Eastman. 
Of  the  American  Museum  of  Natural  Hietory,  New  York  CUy, 


INTRODUCTION. 

The  collection  of  fossil  fishes  belonging  to  the  United  States 
National  Museum^  although  not  extensive,  is  a  representative  series, 
coiQprising  characteristic  species  from  aU  of  the  main  geological  time 
divisions  from  the  Ordovician  onward,  and  including  about  170  type- 
specimens  and  other  important  material  which  has  served  in  the 
description  of  species  or  determination  of  geological  horizons.  The 
greater  part  of  the  material  was  obtained  \mder  the  auspices  of  the 
United  States  geological  siu^veys  and  exploring  expeditions,  and  a 
large  quantity  of  fish  remains  was  added  to  the  collection  through  the 
acquisition  of  a  niunber  of  important  private  collections,  like  those  of 
Lesquereux,  Lacoe,  Sherwood,  and  others.  Some  foreign  material, 
from  various  horizons,  but  chiefly  Mesozoic  and  Tertiary,  was 
acquired  at  different  times  by  exchange  or  purchase. 

Prior  to  the  installation  of  the  collection  of  fossil  vertebrates  in  the 
new  building  of  the  United  States  National  Museum  the  fishes  had  not 
been  systematically  studied,  nor  even  fuUy  accessible  nor  arranged, 
owing  to  lack  of  space  accommodations;  and  until  eight  years  ago  no 
published  list  had  been  prepared  of  the  important  type-specimens  it 
contains.  In  1905,  imder  the  direction  of  Dr.  George  P.  MerriU,  a 
catalogue  of  the  type  specimens  of  fossil  invertebrates,  by  Charles 
Schuchert  and  associates,  was  published  by  the  museiun,  and  two 
years  later  this  was  followed  by  a  second  part,  including  the  type 
specimens  of  fossil  vertebrates  and  fossil  plants.*  The  second  part  of 
this  Catalogue  records  a  wealth  of  material  upon  which  Leidy,  Cope, 
and  Marsh  founded  much  of  their  early  work  in  vertebrate  paleon- 
tology. 

1  Catalogue  otthe  type  aixlflgDndspeolineiis  of  Fossils,  Minerals,  Rooks  and  Or«,  etc.    Part  2.    Fonil 
Vertebrates,  FobbU  Plants,  etc.    BulL  U.  8.  Nat.  Mus.,  No.  53,  pt.  2, 1907. 

PR0CEEDINQ8  U.  8.  NATIONAL  MUSEUM,  VOL.  62-NO.  2177. 
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During  the  first  half  of  the  year  1914,  in  pursuance  of  arrange- 
ments made  by  Dr.  Charles  D.  Walcott,  the  fossil  fish  remains  in  the 
United  States  National  Museum  were  systematically  arranged  and 
put  in  order  by  the  present  writer,  and  a  number  of  undescribed  or 
scientifically  interesting  specimens  were  set  aside  for  special  study. 
The  greater  part  of  these  were  afterwards  placed  in  the  hands  of  Mr. 
R.  Weber  for  the  purpose  of  preparing  suitable  illustrations  to  accom- 
pany a  report  upon  the  collection,  which  is  now  printed  in  the  follow- 
ing pages.  To  Dr.  G.  P.  Merrill,  head  curator  of  geology,  and  to  Mr. 
J.W.  Gidley  and  Mr.  C.  W.  Gilmore,  of  the  Section  of  Vertebrate  Pale- 
ontology, cordial  thanks  are  returned  for  the  enjoyment  of  many 
privil^es  and  courtesies  extended  while  the  work  of  studying  the 
collection  was  in  progress. 

A.  ORDOVICIAN  SYSTEM. 

The  earliest  remains  of  vertebrate  life  anywhere  found  are  those 
occurring  at  several  Ordovician  localities  in  Colorado,  the  Bighorn 
Mountains  of  Montana,  and  the  Black  Hills  uplift  of  South  Dakota. 
The  longest  and  best  known  of  these  localities  is  Harding  Quarry,  a 
short  distance  west  of  Canon  City,  Colorado,  where  vast  quantities 
of  detached  scales  and  other  fragmentary  hard  parts  of  primitive 
fishes  are  contained  in  sandstone  (now  known  as  the  Harding  sand- 
stone) usually  correlated  with  the  Lower  Trenton  of  the  eastern 
United  States  and  Lower  Bala  of  Wales.  R.  S.  Bassler  in  his  biblio- 
graphic index  of  American  Ordovician  and  Silurian  fossils  places  the 
Harding  sandstone  in  the  Black  River  groups  because  it  xmderlies  the 
Kinnswick  limestone  of  uppermost  Black  River  age. 

Three  species,  supposed  to  represent  true  fishes,  were  established 
by  Dr.  C.  D.  Walcott,^  after  an  examination  of  htmdreds  of  fragments 
collected  by  himself  and  Dr.  T.  W.  Stanton  at  Canon  City  in  1890 
and  1891,  and  the  ichthyic  nature  of  the  remains  was  confirmed  by 
Dr.  Otto  Jaekel's  study  of  microscopic  sections  of  dermal  plates 
belonging  to  two  of  the  species. 

Cope,  however,  in  a  review  of  Walcott's  paper,  expressed  the  opin- 
ion that  it  is ''  extremely  unlikely  that  these  forms  are  fishes,  but  they 
are  more  likely  AgnaihaJ^  Under  this  latter  term  the  author  just 
quoted  included  the  great  extinct  group  of  fishlike  vertebrates  to 
which  he  applied  the  name  of  Octracodermi,  and  to  which  he  assigned 
a  lower  rank  than  that  of  Pisces  proper. 

1  Walcott,  C.  D.  Notes  on  tbe  disooTery  of  a  vertebrate  fatma  in  Silurian  (Ordorioian)  strata.  Bull. 
Oeol.  Soc.  Amer.,  yol.  3, 1893,  pp.  153-172.  Doctor  Jaekel's  views  as  to  tbe  nature  of  the  remains  are  appen- 
ded to  this  article,  and  are  again  stated  in  a  review  puUlshed  by  him  in  Nenes  Jahrb.  L  Mineral..  I860,  p. 
Ift2.  Cope's  review  is  found  in  the  American  Naturalist  for  liardi  1896,  pp.  968-369.  See  also  the  same 
Journal  for  February,  1891,  p.  137,  for  a  notice  of  Doctor  Walcott's  first  communication. 
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Influenced  by  the  idea  that  some  of  the  tuberculated  dennal  plates 
described  by  Doctor  Walcott  from  the  Canon  City  locality  bore  a 
strong  resemblance  to  certain  well-known  Devonian  fishes,  such  as 
Coccosteus  and  Asterolepids,  the  suggestion  has  been  put  forward  by 
some  writers  that  the  fish  beds  at  Canon  City  are  probably  not  of 
Ordovician  but  of  Devonian  age.  The  suggestion  appears  untenable 
in  view  of  the  fact  that  the  accompanying  invertebrate  fauna,  repre- 
sented by  more  than  thirty  species,  exhibits  clearly  the  facies  of  the 
Middle  Ordovician  limestone  of  New  York  and  the  Mississippi  Vafley. 
The  same  invertebrate  fauna  persists  upward  to  a  horizon  180  feet 
above  the  fish  beds,  and  includes  a  number  of  highly  characteristic 
forms,  such  as  RecepUiculites  atvem  and  various  moUuscous  and  crus- 
tacean species.  An  excellent  accoimt  of  this  and  the  corresponding 
section  in  Wyoming  was  published  by  N.  H.  Darton  ^  in  1907,  and 
two  years  later  the  same  author  ^  announced  the  discovery  of  fish 
remains  in  the  Ordovician  near  Rapid  City,  South  Dakota. 

Still  more  recently,  in  1913,  the  discovery  was  annotmced  by  T.  D. 
A.  Cockerefl*  of  another  locaKty  in  Colorado,  near  Ohio  City,  at 
which  fish-remdins  occur  similar  to  those  foimd  at  Canon  City,  and 
accompanied  by  the  same  invertebrate  faima.  Professor  Cockerell 
is  impressed  by  the  extraordianry  resemblance  that  the  fish  remains 
from  the  Ohio  Gty  locality  bear  to  well-known  types  of  Devonian 
fishes,  and  claims  to  have  found  representatives  of  three  families, 
Diplacanthidae,  Holoptychiidae,  and  Coccosteidae.  These  deter- 
minations are  admitted,  however,  to  be  merely  approximate,  and  can 
only  be  accepted  in  a  provisional  sense  imtil  the  material  has  been 
carefully  investigated.  The  Ordovician  age  of  the  containing  beds 
seems  to  be  conclusively  estabUshed  by  the  evidence  of  invertebrate 
remains. 

OSTRACODERMI. 

ASTRASPIDAE,  new  family. 

An  imperfectly  definable  family,  known  only  by  a  single  genus, 
Astraspis,  which  has  the  large  median  dorsal  and  ventral  plates  of 
the  body  armor  constructed  in  the  same  fashion  as  in  the  Psammos- 
teidae,  out  of  fused  polygonal  tesserae,  and  the  external  ornament 
of  these  plates  also  similar  in  a  general  way  to  that  observed  in  var- 
ious genera  of  Heterostracous  Ostracoderms. 

1  OidoTldaii  of  the  Bighorn  Monntaiiis.    Bull.  Oeol.  Soc.  Amflr.,  vol.  17, 1907,  pp.  641-566. 

*  Discovery  of  flab  remiiiiis  in  the  Ordovician  of  the  Black  Hills,  South  Dakota.  Bull.  GeoL  Soc.  Amcr., 
▼Id.  19, 1909,  pp.  567-668. 

sCoOkHeU,T.D.A.  Oidovioian(  7)  fiah  remains  in  Coktado.  Amer.  Natoialist,  vol.  47, 1913,  pp.  246- 
347. 
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Genoa  ASTRASPIS  Walcott. 

ASTRASPIS  DESIDERATA  WalcoCt. 

Plato  12,  figs.  5,  6. 

Aitraspis  dendenta  Waloott,  Bull.  Geol.  Soc.  Amer.,  vol.  3,  1892,  p.  166,  pi.  3, 
figs.  6-14;  pi.  4,  figB.  1-4. 

The  original  specimens  upon  which  this  species  was  founded  are 
preserved  in  the  United  States  National  Museum  collection^  and  are 
catalogued  under  the  number  2351.  They  consist  of  fragmentary 
plates,  ornamented  with  a  coarse  tuberculation,  and  not  sufficiently 
complete  to  permit  of  even  ordinal  determination.  A  suggestion 
was  made,  however,  by  the  original  author  that  the  form  was  allied 
to  Devonian  Antiarchs  like  Asterolepis  omaia. 

Some  months  after  the  presentation  of  Doctor  Walcott's  paper 
before  the  Geological  Society  in  1891,  and  before  it  had  been  printed 
in  the  bulletin,  a  unique  and  extremely  important  specimen  of  As- 
trapis  was  discovered  at  the  type  locality,  and  a  brief  description  of 
it  was  ^ven  by  Doctor  Walcott  in  a  footnote  dated  March,  1892, 
added  to  page  167  of  his  paper.  This  specimen  is  now  preserved  in 
the  Museum  collection  (Cat.  No.  8121)  and  is  illustrated  for  the  first 
time  in  the  accompanpng  plate  12,  figure  6.  Preserved  in  the  form 
of  an  impression  of  the  outer  surface,  a  plaster  cast  taken  from  the 
natural  mold  is  shown  in  figure  5  of  the  same  plate. 

The  later  discovered  specimen  shows  a  structural  characteristic 
which  the  earlier  known  fragments  failed  to  disclose,  namely,  that 
the  large  element,  or  shield,  is  of  compound  nature,  being  made  up 
of  a  large  number  of  small  polygonal  tesserae  in  precisely  the  same 
manner  as  in  Cephalaspids  and  Psammosteids.  Moreover,  the  style 
of  ornamentation  is  similar  to  that  observed  in  the  families  just  named, 
each  of  the  small  polygonal  tesserae  rising  into  a  conspicuous  central 
prominence  which  is  surrounded  by  numerous  minute  stellate  tuber- 
cles. The  compound  nature  of  the  shield  was  recognized  by  Walcott, 
and  the  tuberculated  ornament  was  compared  by  him*  with  the  some- 
what similar  features  displayed  in  Thyestes  verrucosus  Eichwald,  in 
which  the  larger  tubercles  are  disposed  in  several  longitudinal  rows. 
Influenced  by  this  consideration,  and  also  by  a  resemblance  in  general 
outline,  Walcott  reached  the  conclusion  that  Astraspis  was  related  on 
the  one  hand  to  ''cephalaspidian  fishes  of  the  Silurian  of  Russia," 
and  on  the  other  to  **Asterolepidae  of  the  lower  Devonian."  ^ 

The  lai^e  compoimd  plate  of  Astraspis  was  homologized  by  Walcott 
with  the  head-shield  of  Cephalaspids,  although  it  fails  to  exhibit  any 
trace  of  orbits  and  other  prominences  characteristic  of  that  group  or 
of  other  members  of  the  Aspidocephalous  order  of  Ostracoderms. 
Because  these  features  are  lacking  in  the  impression  of  the  plate  be- 

1  BnU.  G«ol.  Soc  Am«r.,  yol.  3, 1S02,  p.  107. 
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fore  usy  we  should  prefer  to  compare  it  with  the  large  dorsomedian 
shield  of  Psammasteua  and  Dreparuiapis,  more  particularly  with  such 
fonns  as  Psammosteus  taylori  Traquair,  from  the  Scottish  Old  Red 
Sandstone,  and  the  Russian  P.  paradoxus.  For  an  accoimt  of  the 
structure  of  the  shield  in  the  two  last-named  species  we  may  refer  to 
recent  papers  by  Traquair,  Woodward,  and  Preobrajensky  in  which 
the  organization  of  Psammosteus  is  described.^ 

The  large  compoimd  plate  of  Astraapis  differs  from  the  dorsome- 
dian and  ventromedian  shields  of  known  Psammosteidae  not  only  in 
outline,  so  far  as  may  be  judged  from  the  portion  preserved,  but  also 
in  the  presence  of  a  median  and  two  lateral  ridges,  which  extend  over 
the  anterior  half  of  the  plate  in  a  longitudinal  direction.  The  outer- 
most of  these  folds  is  apparently  very  close  to  and  parallel  with  the 
external  margin  of  the  plate.  Tlie  ridges  in  question  recall  somewhat 
the  rows  of  enlarged  tubercles  seen  in  the  head-shield  of  Thyesiea  and 
Tremaiaspia.  Owing  to  their  presence,  and  to  the  peculiar  form  of 
the  shield,  which  resembles  somewhat  a  dorsomedian  plate  of  Coccos- 
t€U8,  it  seems  necessary  to  place  the  genus  Astraspis  in  an  indepen- 
dent family,  closely  allied  to  the  Psammosteidae.  Some  further 
remarks  on  the  genus  Psammosteus  wiU  be  found  under  the  caption 
of  Silurian  fishes. 

Formation  and  locality. — ^Hastings  sandstone,  Black  River  group; 
Canon  City. 

B.  SILURIAN  SYSTEM. 

Family  PTERASPIDAE  Smith  Woodward. 
Genus  PALAEASPIS  Claypole. 

PALAEASPIS  ABIESICANA  Gkvpote. 

PfUaeatpii  americama  Cultfolb,  Amer.  Naturalist,  vol.  18, 1884,  p.  1224. 
Palaeaspia  bibrunoata  Clatpolb,  Amer.  Naturalist,  vol.  18, 1884,  p.  1224. 
Palaeaspis  elliptica  Glatfolb,  Froc.  Amer.  Assoc.  Adv.  Sd.,  1885,  p.  426. 

This  species  is  represented  in  the  collection  by  a  number  of  frag- 
mentary renudnSy  none  of  which  adds  to  our  knowledge  of  the  struc- 
tural organization.  It  deserves  to  be  recalled,  however,  that  the 
reported  presence  of  paired  appendages  in  this  species  has  been  dis- 
proved by  Dr.  Bashford  Dean,  his  investigation  of  the  type  material 
having  shown  that  the  structures  regarded  as  such  by  the  original 
deecriber  are  in  reality  Elasmobranch  spines  resembling  OnehuSy 
which  have  become  accidently  associated  with  the  dermal  shields  of 
Paiaeaspis.    The  dorsal  shield  consists  apparently  of  a  single  plate, 

>  Tnqnalr,  R.  H.  Addm<iud  notes  on  the  foosU  flaba  of  the  Upper  Old  Red  Sandstone  of  the  Moro 
FfrthArea.    Proc.  Roy.  Fhys.  Boo.  Edlxib.,  voL  13, 1S07,  p.  379.   Woodward,  A.  8.    On  the  Upper  Devon- 
ian Oftraooderm,  Fsammostens  taylori.   Ann.  Mag.  Nat.  Hist.,  ser.  8,  toL  8, 1911,  pp.  648-662.    Preobra^ 
jeiiiky,J.  A.   Uebor  einige  Vertreter  der  Fandlie  PsammoBteldae  Ag.  Bitiber.  Natnrfondi.   OMeUich- 
UnlT.Dorpat,voL19«1910,pp.ai-36.   (Text  in  Rossian.) 
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and  differs  from  that  of  Pteraspis  ^  in  lacking  a  posterior  median 
spine.  So  far  as  at  present  known,  the  genus  is  monotypic,  and 
limited  to  the  Salina  beds  (Cayugan  or  "Neontaric'O  of  the  New  York 
State  geological  survey  scheme  of  classification.  Dr.  O.  P.  Hay  is  in 
error  in  citing  this  genus  as  occuring  in  the  Onondaga  stage  of  the 
Devonian. 

C.  DEVONIAN  SYSTEM. 

Family  ASTEROLEPIDAE  Traquair. 
Genus  BOTHRIOLEPIS  ESchwald. 

BOTHRIOLEPIS  GOLOBADENSIS  ] 


Bothriolepis  coloradenns  Eastman,  Amer.  Journ.  Sci.,  vol.  18, 1904,  p.  254,  text 
figs.  2,  4. 

The  type  material  upon  which  this,  the  largest  known  American 
species  of  the  genus,  was  founded,  is  now  preserved  in  the  collection 
of  the  National  Museum.  It  was  collected,  together  with  a  quantity 
of  other  Devonian  fish-remains,  by  Dr.  Whitman  Cross  in  1903,  from 
the  Elbert  formation  of  Rockwood  and  Devon  Point  in  southwestern 
Colorado.  The  occurrence  is  interesting  on  account  of  demonstrating 
the  widespread  distribution  of  the  genus  in  Upper  Devonian  time, 
and  also  because  it  is  difficult  to  trace  a  route  of  migration  which 
would  connect  this  species  with  its  nearest  ally  in  the  western  hemis- 
phere, B.  canadensis  Whiteaves,  from  Scaumenac  Bay  in  the  Province 
of  Quebec,  Canada. 

BOTHRIOLEPIS  NTHDA  (LeMy). 

Stenacanthus  niUduM  Lbidy,  Proc.  Acad.  Nat.  Sci.,  Phila.,  vol.  8, 1856,  p.  11,  and 

Journal,  ser.  2,  vol.  3,  p.  164,  pi.  16,  figs.  7, 8. 
Holonemarugosa  Copb  (errore),  iW.  U.  S.  Nat.  Mus.,  vol.  14, 1891,  p.  456,  pi.  30, 

fig.  7. 

This  species,  known  only  by  fragmentary  portions  of  the  dermal 
armor  and  appendages,  occurs  abundantly  in  the  Catskill  sandstone 
along  the  border  line  between  New  York  and  Pennsylvania.  Numer- 
ous specimens  belonging  to  this  form  are  contained  in  the  Sherwood 
and  Lacoe  collections,  now  the  property  of  the  United  States  National 
Museum.  One  specimen  in  the  Lacoe  collection  calls  for  special 
notice,  for  the  reason  that  it  was  figured  and  described  by  Cope  as  a 
pectoral  limb  of  the  genus  Hohnema.  It  is  from  the  Catskill  of 
Mansfield,  Tioga  County,  Pennsylvania,  and  bears  the  catalogue 
number  1981.  H.  S.  Williams,  in  1893,  first  recognized  it  as  an  appen- 
dage of  BotkriolepiSj  but  erroneously  referred  it  to  B.  canadensis, 

1  Important  new  U|^t  on  the  structure  of  this  genus  is  oontsined  In  a  pi^>er  by  F.  Drevermann,  Ueber 
PtentjHi  duneiult,  pablfahed  in  Zdtschr.  Deutsch.  Geol.  Gesell.,  vol.  56, 1904,  pp.  375-380.  It  is  noticed 
by  OadceU  in  hb  Origin  of  the  Vertebrates,  London,  1906.  See  also  the  fbUowing  by  Johann  Kiaen  Anew 
Downtonian  fiuma  hi  the  sandstone  series  of  the  Krtotiaola  area.  Vid.-8elflk.  Skrifter,  Eristiania,  1911, 
No.  7,  pp.  6-33. 
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Family  PSABOIOSTEIDAE  Traquair. 

Genus  PSAMMOSTEUS  Agassiz. 

Syn.  Plaeogteus  and  Psammolepis  Agaaedz;  Dypiychosteu8  Preobrajensky. 

This  genus  is  represented  in  the  United  States  National  Museum 
collection  by  a  few  fragmentary  remains  from  the  Devonian  of  north- 
west Russia,  received  through  the  School  of  Mines  at  St.  Petersburg. 
Until  about  a  score  of  years  ago  little  was  known  concerning  the 
skeletal  organization  of  tJie  primitive  chordates  belonging  to  this  and 
related  genera,  and  competent  authorities  assigned  Paammosteus  to  a 
position  among  the  Elasmobranchs.  In  October,  1894,  however,  Dr. 
R.  H.  Traquair  *  published  a  description  of  a  new  species  of  Psam- 
moateuSf  named  by  him  P.  taylori,  from  the  Upper  Old  Red  Sandstone 
of  the  Elgin  district,  Scotland,  and  in  the  light  of  his  subsequent  dis- 
covery of  nearly  complete  specimens  of  Drepanaspis  in  the  Lower 
Devonian  of  Germany,  the  Scottish  author'  suggested  that  Psam- 
mosteus shovldho  placed  in  dose  association  with  Drepanaspia  in  the 
Heterostracous  section  of  the  Ostracodermi.  Some  further  details 
concerning  the  body  armor  of  P.  taylori  were  made  known  by  Dr.  A. 
Smith  Woodward  •  in  1911,  the  result  of  which  was  to  confirm  Doctor 
Traquair's  reference  of  the  genus  to  the  Ostracoderms. 

About  the  time  when  Psammosteus  was  first  discovered  in  Scot- 
land, in  1895,  a  brief  notice  of  the  various  plates  and  spines  of  the 
same  genus  which  are  preserved  in  the  Museum  of  the  University  of 
Dorpat  was  published  by  Dr.  A.  S.  Woodward,*  who  had  examined 
the  remains  three  years  previously,  and  in  this  article  a  figure  was 
given  of  a  dorsomedian  shield  of  P.  paradoxus  Agassiz,  from  the  Upper 
Devonian  of  Neuhausen,  Livonia.  A  copy  of  Woodward's  illustra- 
tion of  this  plate  is  shown  in  the  accompanying  text-figure  1 ;  and  the 
reason  for  oiur  noticing  it  thus  particularly  is  because  the  identical 
specimen  was  again  figiu*ed  in  1910,  by  a  Russian  geologist  who  had 
evidently  overlooked  the  earlier  writings  of  Traquair  and  Smith 
Woodward,  and  proposed  to  establish  a  new  genus  and  species  upon 
the  evidence  of  the  plate  in  question. 

In  this  paper  by  Doctor  Preobrajensky,*  the  text  of  which  is  in 
Russian,  the  question  of  nomenclature  is  still  fiuiiher  complicated  by 

1  Aim.  Soott.  Nat.  HM.,  vol.  8, 1894,  p.  335;  also  The  Extinct  Vertebrata  of  the  Moray  Firth  Area,  in 
Brown  and  Bndkley's  Vert.  Faona  Moray  Badn,  1896,  pp.  260-363. 

*  Traquair,  B.  H.     Beport  on  foasfl  flahes  .  .  .  from  the  SUurian  Tocka  of  the  Soath  of  Sootland. 
Ttehob.  Boy.  Soc  Edinb.,  vol.  89, 1899,  p.  848. 

*  Woodward,  A.  8.    On  the  Upper  Devonian  Ostracodeisn,  Psammoeteus  taylori.    Ann.  Mag.  Nat.  Hist., 
aer.  8,  vol.  8, 1911,  pp.  648-662. 

«Woodward»  A.  8.  The  problem  of  the  primaeval  Sharks.    Natural  ScL,  v6L.  6, 1895,  pp.  38-43,  fig.  1. 

*  Preobrajensky,  J.  A.  Ueber  einige  Vertreter  der  FamHieder  Psammosteidae  Ag.    8itxber.  Naturforscli. 
OeseU.  Univ.  Dorpat,  vol.  19, 1910,  pp.  21-^.  pi.  2. 

65008"— Proc.N.M.vol.52--17 16 
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the  fact  that  the  type-species  of  the  supposed  new  genus  ^^Dypty- 
chosteua'*  is  named  tessdatuSf  a  title  under  which  another  species  of 
Paammoeteus  had  been  previously  described  by  Traquair.*    If  at  some 

future  time  the  Dorpat 
plate  should  be  proved  to 
be  distinct  from  Psam- 
mosteua  paradoxuSf  a  new 
specific  designation  must 
be  applied  to  it.  For  the 
present;  however,  we  pre- 
fer to  regard  the  term 
**Dyptychosteu8  tesseUUus^^ 
as  a  synonym  of  P.  paron 
doxus.  Also,  as  far  as  one 
may  judge  from  the  pub- 
lished figure  of  the  plate 
called  by  the  Dorpat 
author  Psammosteus  im- 
perfechis,  this  would 
appear  to  be  one  of  the 
dorsomedian  plates  of 
Cerdspis  carinata  Schltlter. 
The  type  material  upon 
which  the  last-named  spe- 
cies was  founded  is  now 
preserved  in  the  Museum  of  Comparative  Zoology  at  Cambridge, 
Mass.  A  side  view  of  one  of  the  dorsomedian  plates  of  this  form  is 
shown  in  plate  11,  figure  1. 

HOLOCEPHALI. 

B^unily  PTYCTODONTIDAE  Smith  Woodward. 

The  typical  genus  of  this  family,  Ptyctodus^  which  is  at  the  same 
time  the  most  abundant  and  widely  distributed  of  any  belonging  in 
the  same  association,  was  established  by  Pander  in  1858,  upon  the 
evidence  of  detached  ''teeth,*'  or  tritors  as  they  are  more  properly 
called,  found  in  the  Middle  Devonian  of  the  Governments  of  St. 
Petersburg,  Novgorod,  and  the  Russian  Baltic  Sea  provinces.  In  the 
National  Museum  collection  are  contained  a  number  of  interesting 
fish-remains  from  these  localities  in  northwestern  Russia,  and  also 
from  the  vicinity  of  Dorpat.  These  consist  of  Ptydodus  tritors  (from 
Babino,  Novgorod),  DendroduSf  Holoptychinus,  Psammosteus,  and 

1  Proo.  Roy.  Pbys.  Soo.  Edinb.»  voL  13, 1897,  p.  877,  pi.  11,  figs.  1,  2. 


Fig.  1.— DoBfloxxDUN  shdeld  or  Psamm osim  paeadoxub 

AOASaa,  WANIINO   SUPEBnCUL   OBNAMXMTACION.     UlTlB 

Devomiam,  Nxtthaubxn,  Livomia.   (Atxee  a.  S.  Wood- 

WABD  AND  PBCOBBAJXKHKT.) 
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for  the  most  part  fragmeatary  and  dissociated  plates  of  Asterolepids. 
The  records  show  that  a  small  but  characteristic  assortment  of  Rus- 
sian Devonian  fishes  was  received  in  exchange  from  the  School  of 
Mines  at  St.  Petersburg  many  years  ago.  Some  well-preserved 
Ptyctodont  dental  plates  from  the  Upper  Devonian  of  Iowa  (State 
quarry  beds)  are  also  contained  in  the  collection. 

llie  Ptyctodont  type  of  dentition  agrees  so  closely  with  that  of 
modem  CSiimaeroids  that  the  opinion  has  been  generally  held,  imtil 
recently  at  least,  the  forms  of  Devonian  fishes  possessing  these  charac- 
teristic dental  plates  must  have  been  similar  in  their  organization 
to  modem  Holocephali,  and  should  be  provisionally  included  in  the 
same  subclass.  The  view  as  to  the  relationships  of  Ptyctodontidae 
which  has  commonly  prevailed  up  imtil  about  the  year  1906  is  well 
stated  by  Dean  in  his  monograph  on  Chimaeroids,  published  by  the 
Carnegie  Institution  of  Washington.^ 

llie  passage  reads: 

The  main  virtue  in  the  study  of  Ptyctodontids  is  to  the  writer  this,  that  they  pre- 
sent some  evidence  (1)  that  Ohimaeroids  are  of  Devonian  stock;  (2)  that  at  this  early 
period  their  dental  plates  were  still  but  four  in  number,  representing  the  dental 
structure  of  the  jaw-halves  of  sharks;  and  (3)  that  the  tritors  existed  as  small  points 
forming  together  a  texture  in  the  dental  plates  which  is  well  known  among  early 
sharks. 

In  the  same  year  (July,  1906)  a  totally  different  conception  of 
Ptyctodont  relationships  was  advanced  by  Dr.  Otto  Jaekel,  of 
Greifswald,  who  declared  his  belief  that  Ptyctodonts  belong  to  the 
CSiondrostean  division  of  ganoid  fishes,  and  that  sturgeons  themselves 
are  related  to  "Placoderms"  (i.  «.,  Arthrodires  plus  Asterolepids). 
The  reasons  for  advocating  this  novel  view  are  not  stated  by  the 
author,  except  that  they  resulted  from  his  investigation  of  newly 
discovered  Rhynchodont  remains  from  the  Upper  Devonian  of  Wil- 
dungen,  described  by  him  under  the  preoccupied  title  of  Rhamphodua.* 

In  the  course  of  his  investigation  of  the  Wildimgen  fish-remains 
certain  dermal  plates  having  a  characteristic  form  and  tuberculated 
ornament  were  found,  the  like  of  which  occur  also  in  the  Middle  De- 
vonian of  Wisconsin,  and  recall  the  dermal  ossifications  of  Myriacan- 
thus.  Jaekel,  however,  in  his  discussion  of  the  Wildungen  material 
published  in  July,  1906,'  interprets  these  scale-like  dermal  structures 
as  the  elements  of  a  primary,  internally  situated  pectoral  arch,  and 
attempts  a  hypothetical  reconstruction  of  the  arch  after  the  pattern 

1  PubUoatkm  Na  32, 1906,  p.  136. 

'This  gtmerio  name,  with  the  type  epeckBoi  Rkampkodui  ditpar,  was  proposed  by  J.  W.  Dayis  in  1883  lor 
certain  CoohUodont  teeth  from  the  Lower  Carboniferous  limestone  of  Armagh.  The  dortal  plates  upon 
which  the  sooalled  "Rkampkodw  ietrodon*'  of  Jaekel  was  founded  are  identical  with  the  earlier  described 
plates  from  the  Eifel  Devonian,  known  as  Rk^fnckodnu  major  Eastman.  Bee  Amer.  Nataralist,  vol.  83; 
1898,  p.  487;  vol.  38, 1904,  p.  996. 

•  Einige  Beitiftge  sur  Morphdogie  der  Utesten  Wirbetti«e.  Sitiber.  Ges.  Natorfonoh.  Fremide  Berlin, 
1906,  Na  7,  pp.  18(^189. 
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of  the  shoulder  girdle  in  modem  sturgeons.  Impressed  with  the 
similarity  which  he  observes  between  this  conjectural  arrangement 
and  that  presented  by  the  body  armoring  of  Arthrodires,  he  draws 
the  inference  that  the  latter  group  belong  to  the  same  stock  as  stur- 
geons. Apparently  this  view,  together  with  the  acceptance  of  Jaekel's 
reconstruction  of  a  ''shoulder-girdle''  in  Rhynchodus,  influenced 
DoUo  ^  to  declare  in  favor  of  associating  Ptyctodonts  with  Arthro- 
dires. 

It  need  only  be  said  in  this  connection  that  the  presence  of  an  ossi- 
fied pectoral  arch  in  any  genus  of  Ptcytodonts  is  an  unconfirmed 
specTilation  very  difficult  to  maintain  in  the  lack  of  positive  evidence; 
and  the  elements  which  have  been  interpreted  as  constituting  it  in  a 
single  genus  are  clearly  of  very  different  nature,  being  externally 
situated.  And  in  case  of  any  near  affinity  between  Ptyctodonts  and 
Arthrodires,  we  should  expect  the  dental  plates  of  the  former  to  be 
accompanied  by  an  ossified  head-shield  and  other  hard  parts  similar 
to  those  invariably  associated  with  Arthrodires,  which  is  precisely 
what  we  do  not  find  in  nature.  The  formerly  prevalent  view  that 
Ptyctodonts  are  of  Chimaeroid  stock  is  in  harmony  with  all  the  evi- 
dence thus  far  obtained.  It  may  be  of  interest  to  introduce  at  this 
point  a  diagranunatic  scheme  taken  from  a  paper  by  C.  Tate  Regan  * 
for  the  purpose  of  showing  graphically  that  author's  ideas  of  the  re- 
lationships of  the  sturgeons  and  *'Placoderms"  (i.  ^.,  Arthrodires 
plus  Antiarcha  and  Osteostraci,  according  to  Regan's  definition)  to 
to  the  other  orders  of  Teleostomes: 

Teleostei 

Dipneusti    Placodermi 

Crossopterymi 

Chondrbstoi 

Genus  HETERACANTHUS  Newberry. 

Syn.  Oamphacanthus  8.  A.  Miller. 

This  is  a  provisional  genus,  founded  upon  detached  fin-spines 
occurring  in  the  Middle  Devonian  of  Wisconsin  and  adjoining  states, 
the  relationships  of  which  are  uncertain.  Their  association  in  the 
same  beds  with  large  dental  plates  of  Pdlaeomylus  and  other  Ptycto- 
donts affords  reason  for  believing  them  to  be  of  Chimaeroid  nature, 
and  for  the  present  they  may  be  tentatively  referred  to  the  family 
now  under  consideration. 

1  DoUOy  L.,  Les  Ptyotodontas  soot  des  Arthrodte«.   BulL  Boo.  Belgo  OteL,  etc,  toL  27, 1007,  pp.  1-12. 
*  TtM  Phylogeny  of  the  Taleostomi.    Ann.  Mag.  Nat.  Hist.,  ser.  7,  voL  13, 1M4,  pp.  329-349. 
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HBTERACANTHUS  UDDENI  LiBdmhl. 

Plate  1. 

EeUracanthiu  uddeni  Lindahl,  Joiim.  Cincinnati  Soc.  Nat.  Hist.,  vol.  19, 1895 
p.  95,  pi.  6. 

The  spines  of  this  species  are  less  abundant  than  those  of  the  coeval 
E.  polihis,  which  have  a  different  general  outline  and  a  relatively 
coarse  ornamentation.  The  type-specimen  serving  for  the  establish- 
ment of  this  species,  now  preserved  in  the  Museum  of  the  Cincinnati 
Society  of  Natural  History,  has  the  external  surface  partly  denuded 
and  is  defective  in  preservation  as  regards  the  basal  portion  and  an- 
terior margin.  Up  to  the  present  time,  however,  it  has  remained 
the  most  complete  fin-spine  of  the  species  and  genus  thus  far  brought 
to  light.  During  the  past  year  a  larger  and  still  more  perfect  speci- 
men has  been  found  in  the  Cedar  Valley  limestone  near  Iowa  City, 
Iowa,  by  Prof.  Abram  O.  Thomas,  of  the  State  University,  and  placed 
in  the  writer's  hands  for  study.  It  is  shown  of  the  natural  size  in 
plate  1. 

The  posterior  or  convex  margin  of  the  newly  discovered  spine  is 
more  strongly  arched  than  in  the  type-specimen,  and  the  distal  por- 
tion is  f orwardly  curved  to  a  slight  degree.  On  the  other  hand  the 
anterior  margin  is  not  developed  so  strongly  as  to  form  a  projecting 
shoulder  toward  the  base,  which  is  the  case  to  a  certain  extent  in  the 
type-specimen,  and  in  which  respect  an  approach  is  indicated  to  the 
conditions  observed  in  Stethacantlma  and  Lower  Carboniferous  spe- 
cies of  Oraccmthus.  Nevertheless,  the  character  of  the  ornamentation 
is  practically  identical  with  that  of  the  original  upon  which  the  spe- 
cies is  founded,  and  for  that  reason  we  are  disinclined  to  r^ard  the 
two  spines  as  specifically  distinct.  In  the  specimen  here  figured,  the 
entire  outline  of  the  inserted  portion  of  the  base  is  distinctly  shown, 
and  the  resemblance  of  the  inserted  part  to  the  base  of  Chimaeroid 
head-spines,  and  also  those  of  Carboniferous  forms  like  Phyaonemus^ 
etc.,  is  obvious.  It  is  probable  that  the  dermal  defenses  of  this 
nature  occupied  a  position  immediately  behind  the  head. 

ForrncUion  and  locality. — Cedar  Valley  limestone  (Middle  Devo- 
nian) ;  Johnson  county,  Iowa. 

DIPNOI. 

Family  CTENODONTIDAE  Traquair. 
Genus  DIPTERUS  Sedgwick  and  MnrchlBon. 

The  earliest  known  occurrence  of  Dipterine  remains  in  this  country 
is  that  of  a  dental  plate  of  Dipterus  itself  which  has  been  described 
within  the  last  few  years  from  the  Columbus  limestone  (Bfiddle 
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Devonian)  of  Ohio.*  Some  half-dozen  speciesy  all  of  them  founded 
on  isolated  teeth,  are  known  from  the  Chemmig-Catekill  of  New  York 
and  Pennsylvania,  and  great  numbers  are  foimd  in  the  Middle  and 
Upper  Devonian  of  Iowa.  Although  fish  remains  were  reported  from 
the  Ouray  limestone  in  the  San  Juan  region  of  Colorado  as  long 
ago  as  1874,  and  several  species  were  brought  to  light  by  Dr.  Whit- 
man Cross  in  1904,  from  the  immediately  imderlying  Elbert  forma- 
tion in  the  same  region,  no  Dipterine  remains  were  collected  from 
the  Colorado  Devonian  imtil  the  year  1909,  when  detached  dental 
plates  referable  to  three  species  already  known  from  the  Iowa  Devo- 
nian were  obtained  by  Doctor  Cross.  These  specimens  are  now  pre- 
served in  the  Museum  collection,  and  may  be  identified  as  belonging 
to  Dipterus  mordaxy  D.  pectiruUus,  and  Z>.  digitatus.  A  single  smooth 
crushing  plate  suggestive  of  the  Synthetodus  type  of  dentition  is  also 
contained  in  the  collection  made  at  the  new  locality,  which  is  in  the 
Egbert  formation  of  Florida  Valley,  east  side,  in  the  Ignado  Quadrangle 
of  southwestern  Colorado. 

A  more  particular  accotmt  of  these  remains  has  recently  been 
published  (1915)  in  the  Annals  of  the  Carnegie  Museum.^  It  may  be 
here  stated,  without  entering  into  details,  that  the  evidence  fur- 
fiunished  by  the  three  above-named  species  of  Dipterus,  and  one  un- 
described  SyrUhetoduS'like  plate,  is  sufficient  for  establishing  a  close 
correlation  between  the  Elbert  formation  of  Colorado  and  the  Upper 
Devonian  of  the  Cedar  Valley  region  of  Iowa.  According  to  this  cor- 
relation a  somewhat  later  age  must  be  assigned  to  the  Ouray  lime- 
stone than  has  hitherto  been  conceded.*  The  recent  discovery  of 
Dipterine  remains  in  the  San  Juan  country  also  simplifies  the  problem 
of  distribution  of  this  class  of  fishes  in  the  Devonian.  For  we  now 
find  evidence  that  the  line  of  conmiunication  between  the  Appala- 
chian and  Cordilleran  regions  during  late  Devonian  times  was  actually 
by  way  of  theOhioan  and  Dakotan  seas;  and  also  that  intermigration 
took  place  between  the  faunas  of  the  Elbert  formation  and  the  so- 
called  State  Quarry  beds  of  Iowa  toward  the  close  of  the  Devonian. 
This  statement  finds  further  confirmation  in  a  discovery  made  by 
Dr.  E.  Kirk  during  the  past  year  (1914)  of  a  well-preserved  Dipterua 
dental  plate  from  the  type  section  of  the  Jefferson  limestone  on  Gal- 
latin River,  near  Logan,  Montana.  The  specimen  has  been  recently 
added  to  the  Museum  collection.  In  plate  7,  fig.  6,  is  shown  a  Coccos- 
tean  ventro-lateral  plate  from  the  Elbert  formation  of  the  San  Juan 
r^on,  collected  by  Doctor  Cross.    Although  clearly  of  arthrodiran 

iStanfier.CS.    The  Middle  Deyonian  of  Ohio.    Bull.  Gwd.  Surv.  Ohio,  ig09,  No.  10,  p.  196. 

s  Eastman,  C.  R.  DipUros  nmains  tram  the  Upper  Devooiaii  of  Cdomdo.  Amials  Camegie  Mns., 
vol  9, 1915,  No.  8,  pp.  27»-283. 

>Ha7, 0.  P.  Deeor^tion  of  a  new  speefes  of  Cladodns  (  C.  formoiut)  form  the  Devonian  of  Colorado. 
Amor. Geolagist, ▼01.30, 1908,1^ 87^-974.  Girty,O.H.  Devonian Ibaeils from Ookxado.  Theftonaofthe 
Ouray  limestone.  30th  Ann.  Rept.  U.  S.  Oeol.  Sorv.,  1900,  pt.  2,  pp.  26-81.  The  Devonian  liuina  of  the 
Ouray  limestones.   BuU.  U.  8.  Ctool.  Sorv.,  1909,  No.  891, 36  p.,  10  pis. 
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nature,  it  is  not  capable  of  precise  systematic  determination.  The 
text-figure  2,  copied  from  a  recent  paper  by  Dr.  W.  K.  Gregory,  per- 
mits of  a  comparison  of  the  cranial  pattern  of  Dipterus  and  Sctmmefnn 
ada.  In  still  later  studies  by  D.  M.  S.  Watson  and  Henry  Day  (1916), 
slightly  different  homologies  are  recognized  than  those  here  indicated. 


Fia.  2.— Fattken  or  skxtll^iop  or  Dkyoniam  Dipnoans.   A,  diptsbus  VALurcnNMEa,  aftkb  Good- 
BICH,  flUOHILT  MODinSD  BT  W.  K.  Obbooby.    B,  Bcaumxhacia  ctteta,  atteb  Hussakop.    In 

SPKlMmS  or  DlPTlBUB  TBB  KUMEBOVS  8X1IB0BT  PITS  ABB  8CATTBBBD  OYXB  BBOAD  TEACTB,  THB  OBN- 
BBAL  SIBBCDOm  or  WmCH  ABB  INnCATBD  BT  TBB  DOTTED  UNB8,  BXGSPT  m  THB  OOCfflTAL  BBOION  WHBBB 
THE  DOTTED  LIMES  BEPBBSElfT  SHALLOW  OBOOYBS.  THE  '^PABIBTALS/'  "PBOMTALS/'  ETC.,  ABE  PBOB- 
ABLT  HOT  BOMOOBHOVS IRTH  THOSE  OP  TBTBAPODA.  DwO,  DEBMOSUPBAOOCIPITAL;  Ft,  rBONTALS;  JVc, 
XABOBIHM OID  BBQION;  8t,  SUPRATEMPOBAL  (PTEBOHC);  Tb,  TABULABE  (EPIOTIC);  Pvittol,  PBBPABIETAL. 

DIPTBRU8  ANOU8TU8  (N«wb«Ty). 

Plato  8,  fig.  5. 

Saqenodus  anffustuM  Nbwbshbt,  Tranfi.  N.  Y.  Acad.  Sd.,  vol.  16,  1897,  p.  SOS, 
pi.  24,  fig.  26. 

The  holotype,  and  until  recently,  the  solitary  known  example  of 
this  species,  is  a  worn  and  imperfectly  preserved  dental  plate  from  the 
Catskill  of  Bradford  County,  Pennsylyania,  now  the  property  of  the 
American  Museum  of  Natural  History.  The  illustration  given  of  it  in 
Newberry's  posthumous  paper  is  unsatisfactory,  as  it  would  seem  to 
represent  a  complete  tooth,  disengaged  from  the  matrix,  and  with 
nearly  smooth  superficial  ridges.  In  point  of  fact  the  tooth  is  em- 
bedded in  a  block  of  hard  sandstone,  and  the  extermal  margin  is  par- 
tially concealed  by  matrix,  so  that  the  entire  outline  of  the  tooth  is 
not  visible.  Moreover,  although  the  oral  smiace  is  considerably 
worn,  it  is  plain  that  all  of  the  ridges  were  tuberculated,  this  condi- 
tion being  very  distinct  in  the  two  posterior  ridges.  As  noted  by 
Newberry,  the  anterior  ridge  is  widely  divergent  from  the  others 
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A  second  specimen  (pi.  8,  fig.  5) ,  preserved  in  the  form  of  an  impres- 
sion, and  apparently  referable  to  this  species,  is  contained  in  the 
United  States  National  Musemn  coUection.  It  is  from  the  Chemmig 
of  Bradford  County,  Pennsylvania,  and  agrees  closely  in  form  and 
size  with  the  type  of  D.  cmguainis  except  that  it  displays  one  addi- 
tional ridge  near  the  posterior  extremity,  and  all  of  tlie  radiating 
ridges  are  distinctly  tuberculated.  The  same  separation  is  observed 
between  the  two  anterior  ridges  as  was  noted  by  Newberry  in  his 
description  of  the  type.  The  characters  of  this  species  resemble  those 
of  Ctenodus  serratus,  from  the  Coal  Measiu^es  of  Ohio,  more  nearly 
than  other  described  species  of  Dipterus. 

Family  COCCOSTEIDAE  Smith  Woodward. 
Genus  DINICHTHYS  Newberry. 

Among  the  interesting  remains  of  this  genus  contained  in  the 
United  States  National  Museum  collection  may  be  mentioned  the 
type  mandible  (Cat.  No.  65)  upon  which  the  species  D.  newberryi 
Clarke  was  foimded,  from  the  Genesee  shale  of  Bristol,  New  York. 
Another  figured  specimen  is  part  of  the  head-shield  of  D.  pvstulosus 
Eastman  (Cat.  No.  19)  from  the  Hamilton  limestone  of  Milwaukee, 
Wisconsin.  Indications  of  the  same  species  in  the  Upper  Devonian 
State  Quarry  beds  of  Johnson  Coimty,  Iowa,  have  recently  been  dis- 
covered by  Prof.  Abram  O.  Thomas,  of  Iowa  State  University.  Par- 
ticularly noteworthy  among  the  specimens  obtained  by  him  is  a  por- 
tion of  the  dorsomedian  shield  showing  the  posterior  carinal  process. 
It  is  shown  in  plate  8,  fig.  8.  The  corresponding  element  of  a  closely 
related  species  from  the  Upper  Devonian  of  Louisiana,  Missouri,  has 
recently  been  described  under  the  name  of  D.  missouriensis  by  E.  B. 
Branson.^  Some  fragmentary  Dinichthyid  plates  from  the  same 
locality  are  preserved  in  the  Musemn  collection. 

The  older  restorations  of  Dinickthya  and  allied  European  coccos- 
tean  genera  are  well  known.  Within  recent  years  several  writers 
have  proposed  certain  modifications  of  the  earlier  arrangements  of 
cranial  and  body  plates  in  typical  genera,  not  all  of  which  can 
be  said  to  be  entirely  successful.  The  latest  attempted  recon- 
struction of  Dinickthya  terreUi  is  that  of  E.  B.  Branson,  pub- 
lished in  the  Ohio  Naturalist  for  June,  1908,*  which  drew  forth 
some  critical  comment  by  Bashf ord  Dean  in  Science  three  years  later 
(vol.  34,  p.  801).  The  typical  species  of  Coccosteus,  and  also  that 
commonly  referred  to  ^* Brachydirvs"  imder  von  Koenen's  term  of  B. 
hidorsatuSf  were  made  the  subject  of  new  reconstructions  by  G. 

1  Branson,  E.  B.  The  Devonian  flshee  of  Mlaworl.    BolL  Univ.  MisBoarl,  vol  16, 1914,  No.  81,  p.  61,  pi. 
J,flg.4. 
«  Vol.  8,  pp.  868-869. 
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Giirich  *  in  1891,  and  some  further  changes  in  the  restoration  of  Coc- 
costeus  were  proposed  in  a  series  of  articles  by  Otto  Jaekel,^  pub- 
lished during  the  first  decade  of  the  present  century.  Concerning 
one  of  the  restorations  put  forward  by  the  last-named  author,  that 
of  the  cranial  shield  of  his  so-called  Pachyo^ieus'bvJlay  it  is  to  be  noted 
that  the  pattern  of  plate  arrangement  is  almost  precisely  the  same  as 
observed  in  primitive  species  of  Dinickihya.  This  will  be  obvious 
from  a  comparison  of  the  annexed  text-figures  3  and  4,  showing 
respectively  the  Wildungen  species  and  D.  hoimodeua  from  the  New 
York  Devonian. 

DINICHTHTS  TUBBRCULATUS  Nswbarry. 

Plate  2,  fig.  1. 

Dinidi(ky»  tubtrcaUOut  Nbwbbrrt,  Monogr.  U.  S.  Geol.  Surv.,  vol.  16,  1889,  p. 
98,  pi.  82,  fig.  3. 

Of  this  species  only  isolated  plates  of  the  body  armor  are  known, 
most  of  them  imperfectly  preserved.    Only  one,  an  antero-dorso- 


Pio.  8. — ^DnncHTHYS  bulla  (Jakkkl).  Uppkb  Devonun,  Wildunoen,  Qkbm any.  Rbstobaiion  of 

HBAMBOEU),  SUOHTLT  MODITIED  ATTBB  JAEKSL.     C,  CENTRAL;  EO^  EXTERNAL  OCCIPITAL;  If,  MARGINAL; 

MO,  MEDIAN  occvral;  P,  finsal;  PO,  peborbital;  PtO,  fostorbral;  £,  rostral;  80,  suborbital. 

lateral  element,  from  the  Chemung  of  Warren,  Pennsylvania,  was 
figured  by  Newberry.    Regarding  this  species,  this  author  remarks: 

In  size  this  fish  was  comparatively  small;  the  suprascapular  plates  are  about  three 
inches  in  length  and  breadth  and  nearly  half  an  inch  in  thickness  at  the  center.  .  .  . 
The  doTBomedian  is  also  very  small:  it  was  not  more  than  three  inches  in  breadth 
and  lengthy  judging  from  the  portion  preserved. 

1  Qflrkhy  O.  UotMr  Plaood«rmen  and  andcre  devonisolM  Ffsohrwte  in  BresIacMr  mtngralogfachen 
Hoseom.   Zeltsdir.  DeotBch.  OeoL  Oas.,  vol.  43, 1801,  pp.  903-413. 

s  Jaekel,  O.  Ueb«r  Coooosteos  and  die  Boortheflung  der  Placodermen  8itzb«r.  Ges.  Nstorf.  Fnand« 
Berlin,  1903,  No.  5,  pp.  103-115;  Ueber  die  Organisation  and  syBtematische  SteUong  der  Asterolepiden. 
Zeitaohr.  Deatsch.  QeoL  Ges.,  voL  66, 1903,  Mal-ProtokoU,  pp.  41-60;  Einige  Beitrftge  lor  ICorphologie  der 
JUte8tenWirbeltiere.8itiber.Oe8.K«tiirf.Fteande  Berlin,  1906  No.7,pp.l8&-lS0;  1907,  p.  172,  text  fig.  1. 
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Among  the  arthrodiran  plates  in  the  United  States  National  Mu- 
seum collection  from  the  same  horizon  and  locality  are  several  that 
may  be  provisionally  referred  to  this  species,  but  owing  to  failure  of 
preservation  of  the  superficial  ornament,  a  positive  determination  of 
the  species  is  impossible.    There  is  a  tolerably  complete  antero- 


FIO.  4.— DnnCHTHTS  HALM ODBOS  (CULRKB).     MaBCSLLUS  SHALB  (EBIAN),   LiVOlfiA  BAIA  BHATT,  NIW 

York.    Restoration  or  hkad-shbldx}.    Lbttkbino  as  m  Fig.  8. 

ventro-lateral  plate  in  the  collection,  of  relatively  small  size,  and 
also  a  very  good  example  of  the  dorsomedian,  which  has  not  been 
previously  figured  for  this  species.  It  is  shown  of  slightly  less  than 
the  natural  size  in  plate  2,  figure  1. 

FomuUian  and  locality. — Chemung  group  (Upper  Devonian); 
Warren  County,  Pennsylvania. 

Geniw  MTLOSTOMA  Newberry. 

The  arrangement  of  the  grinding  elements  constituting  the  upper 
dentition  of  the  best-known  species  of  this  genus,  M.  varidbiUf  has 
been  the  subject  of  much  discussion  during  recent  years,  chiefly  by 
American  writers.  Up  to  the  present  time  no  evidence  has  been 
found  of  the  occurrence  of  a  pair  of  vomerine  teeth  in  this  genus  cor- 
responding to  the  so-called  '^  premaxillary  "  teeth  (in  reality  vomerine) 
of  DinichOiys;  but  that  a  pair  of  such  elements  was  developed  is  ren- 
dered at  least  a  plausible  supposition  from  analogy  with  DiMfim^ 
stoma^  from  the  Portage  shale  of  western  New  York. 

Whereas  in  former  years  the  problem  of  orientation  of  palatal 
grinding  plates  depended  upon  more  or  less  theoretical  considerations, 
we  are  now  fortunately  provided  with  evidence  of  the  most  positive 
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kind  for  the  allocation  of  parts  entering  into  the  upper  dental  pave- 
ment. The  evidence  referred  to  is  fiunished  by  a  single  large  com- 
pound plate,  representing  the  fused  members  of  the  anterior  pair  of 
jnylostomid  dental  plates,  foimd  in  the  isolated  condition,  and  origi- 
nally described  by  Louis  Hussakof  *  in  1909  as  the  type  of  a  dis- 
tinct genus  and  species  of  Arthrodives.  It  has  been  suggested  by 
the  present  writer  *  that  the  new  genus  proposed  by  Doctor  Hussakof, 
and  named  by  him  Dinognathus,  be  maintained  in  a  provisional  sense. 


Flo.  6.— DiNOONATHUS  FKBOX  (HUSSAKOr).     CUEVSLAND  SHALB  (UPPIB  DSYOMIAN),  LOBAIM  COUNTT, 
OmO.     RECONSTBUCnON  or  THS  UPPSS  DEXTAL  PAVEIONT. 

and  that  there  should  be  associated  with  it,  on  theoretical  grounds, 
the  imique  mandible  serving  for  the  type  of  Newberry's  species, 
Mylo«toma  terreUi. 

A  recent  examination  of  the  type  material  of  both  Mylosioma  and 
DvnogThathuSj  now  preserved  in  the  American  Museum  of  Natural 
History,  has  satisfied  the  writer  of  the  entire  correctness  of  this  view; 
and  in  text-figure  6  is  iQustrated  our  conception  of  the  arrangement 
of  the  palatal  dental  elements  of  DiTiognathas.  It  is  to  be  noted  that  in 
this  genus  the  anterior  pair  of  palato-pterygoid  dental  plates  is  fused 
into  a  single  crushing  element.  In  DinicJUhys,  on  the  other  hand, 
the  so-called  ''shear-tooth"  is  to  be  interpreted  as  having  arisen  from 
the  fusion  of  the  anteriorly  and  posteriorly  placed  elements  on  either 
side  of  the  upper  jaw. 

I  Hussakof,  L.    The  systematic  relationshixM  of  certain  American  Arthrodires.   Bull.  Amer.  ICus.  Nat. 
Hist.,  vol.  26,  ig09,  p.  268,  fig.  5. 
•  8ci«D0e,  vol.  29,  UXK),  p.  907;  Bull.  Mas.  Comp.  Zool.,  1909,  vol.  52,  pp.  261-269. 
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TELEOSTOMI. 

Family  RHIZODONTIDAE  Traquair. 
Gemifl  SAURIPTERUS  HaO. 

SAUBIPTBRUS  TATLORI  HaB. 

Plate  2,  fig.  2;  plate  7,  ^,  5. 

SawripUrit  taylori  Hall,  Nat.  Hist.  N.  Y.,  pt.  4,  Geology,  1843,  p.  282,  text-fig. 
130.— Nbwbbbbt,  Monogr.  U.  S.  Geol.  Surv.,  vol.  16, 1889,  p.  112.— Beoom, 
Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  32, 1913,  pp.  459-463;  Anat.  Anz.,  vol.  45, 
1913,  pp.  73-78.— Greooet, Ann. N.Y.Acad.  ScL,vol.  26, 1915, pp. 358-362. 

The  extent  of  our  inf  onnation  in  regard  to  this  genus  has  recently 
been  summed  up  by  Dr.  Robert  Broom,  as  follows:^ 

Satariptenu  la  known  only  by  fragments  of  the  head,  a  series  of  crushed  vertebrae, 
a  laige  number  of  scales  and  the  beautifully  preserved  right  pectoral  fin  with  most  of 


PlO.6.- 


MKNwrrH 


;us  TATLoai  Hall.  Catskhx,  Pennsylvania.    Right  pkctobal  limb  op  TTPS-spEa- 

PABTS  IN  THSIR  NATUEALLT  ASSOOATBD  POSrnON.     (AFTBB  W.  K.  ORKOORT). 


the  cleithrum  and  part  of  the  supraclavicle  (text  ^.  6).  The  large  comparatively 
thin  scales  resemble  those  of  Rfnzodopsii  and  the  cleithrum  closely  resembles  that  of 
Rhizodus.  The  vertebral  centra  are  formed  by  rings  of  bone.  Owing  to  the  cnuhed 
condition  of  the  vertebrae  it  is  impossible  to  be  quite  sure  whether  the  ring  is  entire  or 

>  BuU.  Ahmt.  Has.  Nat  Hist,  voL  82, 1918,  p.  461.  See,  also,  on  tlia  Rliipidistia,  tlia  Importaot  artioia 
by  D.  M.  8.  Watson  and  Henry  Day  In  Mam.  and  Proo.  Maaohaatar  Lit  and  Phflos.  Soo.,  toL  60, 1916, 
I»tl,p|>.l-«3. 
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made  up  of  four  parts.  There  is  certainly  a  well-osaified  neural  arch  and  above  this 
in  some  of  the  vertebrae  at  least  a  well-developed  flattened  neural  spine.  The  teeth 
have  the  enamel  deeply  folded  at  the  bases  as  seen  in  the  figures  given. 

This  passage  b  followed  by  a  detailed  description  of  the  pectoral 
limb  in  the  type-specimen,  now  preserved  in  the  American  Museum 
of  Natural  History;  but  there  is  no  further  discussion  of  the  head 
parts.  Still  more  recently  the  limb  structure  of  the  Rhipidistia,  as 
exemplified  by  the  same  type-specimen  oi  Sauripterus  has  been  made 
the  subject  of  searching  investigation  and  comparison  with  other 


Fio.  7.— Saubiptebus  taylou  Hall.   Catskill,  Pinnstlvania.   Rbstobation  or  ths  bxobt  peo 

10KAL  UMB,  8SKN  FBOM  THB  INinEB  SIDB.  THB  MEaOPTBBTQIAL  8BBIE8  13  BEPBB8E1ITBD  BT  THB  HU- 
MSBUa  (H),  XTLNA  (U)  AND  DIRALLT  8UCGBBDINO  KLBMBNT8;  THB  PBEAXIAL  BADIAL8  (R)  ABB  BABBLT 
BBPBE8BNTBD.  THB  SCAPm^COBACOID,  CLAVICLE  (CV),  8UPBACLE1THBX7M  («.  el.)>  AMD  mT  BATS  ABB 
CONJBCTUBALLT  BBSTOBBD  fBOM  ANALOOT  WITH  BELATED  OENEBA.     (AFTBB  W.  K.  QBEOOBT). 

ichthyic  and  tetrapod  appendages  in  a  paper  published  during  the 
present  year  by  Dr.  W.  K.  Gregory.* 

As  a  result  of  his  investigations  Dr.  Gregory  adopts  the  view, 
already  advocated  by  Doctor  Broom,  that  the  ascending  blade  in  the 
shoulder-girdle  of  Sauripterus  (text  fig.  6)  represents  the  cleithrum  of 
primitive  Stegocephali;  and  accordingly,  he  is  able  to  recognize  the 
the  foUowing  homologies  of  parts: 


RHIPIDISnA. 

Interclavicular  corium. 

Clavicle  ("infraclavicle"). 

Supracleithrum  ( *  *  supraclavicle  ") . 

Post-temporal. 

Coracoscapula. 

Fleshy  lobe  of  fin. 

Mesopterygium  (single  basal  piece). 

Mesopterygial  axis. 

Preaxial  parameres  (radials)  reduced  or 

absent. 
Postaxial  parameres. 
Dermal  rays. 


PRIMITIVE  TBTBAPODA. 

Interclavicle. 

Clavicle. 

?Fused  with  top  of  cleithrum. 

Lost. 

Coracoscapula. 

Arm  and  hand. 

Humerus. 

Humerus,  ulna,  ulnare,  digit  V  (?) 

Lost. 

Radius,  carpus,  digits  I-IV  (?) 
Lost. 


>  Aon.  N.  Y.  Aosd.  Soi.,  voL  26, 1915,  pp.  368-362. 
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The  only  specimen  showing  a  portion  of  the  cranial  roof  that  has 
thus  far  come  to  light  is  that  illustrated  in  plate  2,  fig.  2,  which  shows 
the  parietalsy  frontals  and  one  each  of  the  squamosals  and  postf rentals 
in  natural  juxtaposition.  The  parietals  are  of  about  the  same  relative 
length  as  in  HoUyptyckiua,  and  less  elongate  than  in  Bhizodopais  and 
Onychodua;  but  further  than  this  it  is  not  possible  to  make  compari- 
sons, owing  to  the  inadequate  preservation  of  parts.  Nevertheless, 
being  unique,  the  specimen  is  of  importance  for  the  bare  hint  it  affords 
of  the  arrangement  of  cranial  roofing  plates  in  this  genus.  Another 
fragmentary  head  structure,  to  be  interpreted  probably  as  a  portion 
of  the  basisphenoid  of  this  or  some  closely  related  form,  is  shown  in 
plate  7,  fig.  5.  , 

Formation  and  locality. — Catskill  (Upper  Devonian)  near  Blossburg, 
Pennsylvania. 

D.  CARBONIFEROUS  SYSTEM. 

ELASMOBRANCHII 

Family  CLADODONTIDAE. 
Genus  CLADODUS  Agassiz. 

Among  the  specimens  of  fossil  fishes  acquired  by  the  United  States 
National  Museum  from  Dr.  G.  Hambach,  of  St.  Louis,  is  a  series  of 
well  preserved  teeth  of  Cladodont,  Petalodont,  and  Cochliodont 
sharks  from  different  horizons  of  the  Mississippian  section,  and  also  a 
number  of  interesting  ichthyodorulites,  some  of  which  add  to  our 
knowledge  of  established  species.  These  are  noticed  in  the  following 
paragraphs  under  their  appropriate  headings. 

CLADODUS  SPINOSUS  Newbrny  and  Wortbea. 

Plate  8,  fig.  7. 

Ckuhdus  ipinotus  Newberry  and  Worthen,  Pal.  IllinoiB,  vol.  2,  1866,  p.  22, 
pi.  1,  fig.  3.— E.  B.  Branson,  30th  Aim.  Rept,  Dept.  Geol.  Nat.  Reeources 
Indiana,  1906,  p.  1377,  pi.  41,  figs.  1,  2. 

The  laige,  highly  ornate  teeth  hdonging  to  this  species  are  of  rare 
occurrence  in  the  St.  Louis  limestone,  and  few  perfect  specimens  have 
been  obtained.  One  which  shows  the  characters  of  the  base  and 
lateral  denticles  very  clearly  is  catalogued  imder  the  number  8104, 
from  the  Hambach  collection.  It  is  the  largest  of  any  that  have  come 
under  the  writer's  observation,  but  imfortunately  lacks  the  apical 
portion  of  the  crown.  From  the  amended  definition  of  this  species 
given  by  E.  B.  Branson  I  quote  as  follows: 

Teeth  of  medium  or  large  size,  broader  than  high;  base  representing  a  little  more 
than  half  of  an  imperfect  hexagon,  with  the  posterior  side  slightly  longer  than  the 
others;  thick,  with  a  sharpish  edge  behind,  before  strong  beveled,  and  under  scooped 
out  in  a  shallow  sinus  beneath  the  median  cone;  whole  anterior  border  of  base,  above 
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the  smooth  beveled  edge,  set  with  many  minute  spines  directed  upward;  these  spines 
cover  the  antero-lateral  edges  of  the  base  of  the  principal  cone.  Median  cone  conical, 
somewhat  ciurved  backward,  rapidly  tapering  to  an  acute  point;  lower  portion  with 
a  nearly  circular  section,  finely  and  evenly  striated  longitudinally,  near  the  point 
smooth,  compressed,  with  cutting  edges;  lateral  denticles  6-7  on  either  side,  conical, 
striated  and  curved  backward,  exterior  pair  much  larger  than  intermediate  ones. 

Formation  and  locality. — St.  Louis  limestone,  Missouri. 

CLA]MH>U8  ACCLBATUS,  mw  f  Bde«. 

Plate  10,  fig.  4;  plate  18,  ^.  1. 

Teeth  small^  the  crown  consisting  of  a  long,  slender,  erect,  and 
pointed  median  cone,  with  faint  longitudinal  striae,  and  a  pair  of 
similar  lateral  cones  rising  to  about  half  the  height  of  the  principal  cone, 
only  slightly  divergent,  and  all  three  with  slight  sigmoidal  curvature. 
Root  short,  not  very  deep. 

The  teeth  in  this  species  are  of  relatively  small  size  and  gracefully 
formed.  They  agree  more  nearly  in  general  form  with  G.  gracilis 
Newberry  and  Worthen,  from  the  Coal  Measures  of  Indiana,  but  are 
distinguished  from  this  and  from  other  known  species  by  the  greater 
height  of  the  lateral  denticles  and  their  closer  approximation  to  the 
principal  median  cone,  which  is  extremely  slender  from  base  to  apex. 
In  the  specimen  selected  as  type  (Cat.  No.  8106,  U.S.N.M.)  of  the  new 
species,  the  total  height  is  only  about  11  mm.,  and  a  second  speci- 
men in  the  same  collection  is  still  smaller. 

The  two  known  specimens  which  have  been  obtained  of  this  species 
are  each  contained  in  small  black  concretions  found  in  the  Caney  shale 
of  Antlers  Quadrangle,  Oklahoma,  the  exact  locality  being  that 
referred  to  as  No.  3987  in  Doctor  Girty's  paper  on  the  Faima  of  the 
Caney  Shale  of  Oklahoma.^  An  extensive  collection  of  fossiliferous 
nodules  from  this  and  other  localities  in  the  same  r^on  was  made 
by  Doctor  Girty,  and  is  now  preserved  in  the  United  States  National 
Museum.  Comparatively  few  of  these  concretions  contain  fish  re- 
mains, but  among  them  are  several  interesting  forms,  such  as  spines 
of  SteihacanthuSf  arthrodiran  body  plates,  and  small  Palaeoniscids 
showing  the  internal  structure  of  the  head.  Two  Coccosteus-like 
antero-ventro-lateral  plates  are  shown  in  plate  10,  figures  6  and  6. 
These  remains  are  noticed  hereinafter. 

The  only  mention  that  has  previously  been  made  of  the  occurrence 
of  fish  remains  in  the  Caney  shale  is  to  be  found  in  Doctor  Girty's 
discussion  of  the  fauna  in  Bulletin  377  of  the  Geological  Survey.  The 
author  there  remarks  (p*  13): 

Another  ne^ected  type  is  the  fishes,  lepiesented  not  only  by  teeth  but  by  what 
appear  to  be  fragments  of  bone.  In  this  connection  may  be  mentioned  agglomera- 
tions of  organic  fragments,  posrible  of  coprolitic  origin,  which  occur  as  a  rule  in  small 
concretions. 


I  Boll.  U.  8.  Owl.  SUTT.,  No.  877, 1900,  p.  75. 
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About  50  species  of  invertebrates  are  known  from  the  Caney  shale, 
and  the  beds  are  tentatively  correlated  in  age  with  the  uppermost 
Mississippian  or  base  of  the  Pennsylvanian. 

CLADODUS  COMPRESSUS  BniMOii. 

For  purposes  of  bibUographical  record  it  may  be  stated  here  that 
the  type-specimen  upon  which  this  species  is  founded  was  named 
Gladodus  striatus  in  the  original  description.^  It  was  pointed  out  by 
the  present  writer'  that  this  name  could  not  be  used,  Agassiz  having 
already  applied  it  to  the  type  species  of  Gladodus;  and  in  an  article 
published  in  Science,'  Doctor  Branson  proposed  that  it  be  replaced 
by  the  title  of  G.  compressus. 

Genus  DICRENODUS  Romanovsky. 

Syn.  Careharapna  Agassiz;  Prisdcladodjis  M'Ck)y. 

This  genus  is  represented  by  a  single  species  in  the  Mississippian 
rocks  of  this  country,  described  by  Newberry  imder  the  name  of 
Garcharopsis  vxniheni^  A  second  North  American  species  appears 
to  be  indicated  by  the  specimen  immediately  to  be  described. 

DICBENODU8  TEXANUS,  new  Bpedea. 

Plate  7,  fig.  4. 

Foxmded  upon  a  unique  tooth  having  a  total  height  of  2.5  cm.,  and 
width  at  base  of  crown  of  2  cm.  In  general  form  resembling  the  type 
of  D.  wortheni  (Newberry),  but  anterior  coronal  face  sUghtly  concave, 
no  lateral  cusps  at  the  base,  and  root  with  deep  median  sinus.  Cor- 
onal margins  strongly  and  evenly  crenulated  from  the  apex  to  the 
base,  and  summits  of  the  lateral  crenulations  secondanly  notched. 

The  type  and  solitary  known  specimen  of  the  new  cladodont  just 
described  is  catalogued  as  No.  8097.  It  was  coUected  by  Prof.  J.  A. 
Udden,  of  the  University  of  Texas,  in  1914,  from  strata  of  Pennsyl- 
vanian age  near  San  Saba,  Texas,  and  by  him  presented  to  the  Mu- 
seum through  the  present  writer.  From  the  same  horizon  and 
locality  Professor  Udden  also  obtained  the  ichthyodroulite  herein- 
after referred  to  imder  the  caption  of  Physonemus  gernmatus. 

Family  PETALODONTIDAE  Newberry  and  Worthen. 

Of  this  extinct  family  only  a  single  genus  is  known,  Jcmassaf  in 
which  other  skeletal  parts  have  been  foimd  in  natural  association 
with  the  dentition.  No  fin-spines  are  known  to  occur  in  this  genus, 
hence  it  is  imlikely  that  such  defenses  were  present  in  other  members 
of  the  same  family.    Jaekel,  however,  in  a  valuable  article  on  the 

>  30th  Ann.  Rept.  Dept.  Geol.  Nat.  Resouroes  Indiana,  1906,  p.  1378. 

<  Memoir  10,  N.  Y.  State  Museum,  1907,  p.  02. 
•  Vol.  37, 1908,  p.  311. 

<  Pal.  Illinois,  vol.  2, 1866,  p.  09,  pi.  4,  fig.  14. 
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structure  of  Petalodonts/  has  su^ested  that  the  fin-spines  known  as 
SHchacanthaa  and  Physanenms  (including  XysiracanOvus  and  Bak^ 
canthm)  should  be  associated  on  theoretical  grounds  with  the  teeth  of 
Polyrhizodus  and  PeUdodus  respectively.  He  also  conjectured  that 
the  teeth  of  PetoHodus  and  Cteno'ptychius  were  borne  in  the  mouth  of 
one  and  the  same  genus  of  Palaeozoic  sharks. 

Geiiiis  POLYRHIZODUS  WCoj. 

Syn.  Daetylodu*  Newberry  and  Worthen. 

As  remarked  by  Dr.  A.  S.  Woodward  in  his  Catalogue  of  Fossil 
Fishes  in  the  British  Museiun  (Part  1,  p.  56),  "no  teeth  of  this  genus 
having  been  fomid  thus  far  in  natural  association,  it  is  impossible  to 
distii^uish  between  specific  characters  and  the  variations  exhibited 
by  teeth  in  different  parts  of  a  single  jaw."  There  is,  however,  some 
reason  in  support  of  JaekeVs  simnise  that  the  teeth  of  Polyrhizodus 
are  associated  in  the  same  jaw  with  those  having  low  and  elongate 
crowns,  commonly  referred  to  CJiomatodus. 

POLTBmZODUS  CONCAVUS  (St.  Jolm  and  WotOmb). 

Plate  8,  fig.  4. 

The  teeth  of  this  species  resemble  those  of  P.  princepa  (the  type 
species  of  the  so-called  ^^Dddylodus'^),  but  are  smaller,  and  the  base 
of  the  crown  is  more  strongly  arched  downward  in  the  middle.  A 
single  specimen  in  the  Museiun  collection,  catalogued  as  No.  8100,  is 
pecidiar  in  showing  an  apparently  imdivided  root. 

Formation  avd  locality. — St.  Louis  limestone  (Mississippian) ;  near 
Alton,  Illinois  (from  the  Hambach  collection). 


POLTRmZODUS  GKANDIS.  m 

Plate  8,  figs.  1,  2. 

Teeth  robust  and  of  relatively  large  size,  laterally  elongated,  with 
moderately  high  crown,  the  base  line  not  much  curved  on  the  pos- 
terior face;  the  root  subdivided  into  six  or  more  tumid  branches. 

This  species  is  foxmded  upon  two  specimens  in  the  United  States 
National  Musemn  collection,  catalogued  as  Nos.  8104  and  8116,  one 
of  which  has  the  crown  very  excellently  preserved,  but  lacks  a  part  of 
the  root,  and  the  other  shows  the  latter  structiu^e  in  nearly  perfect 
condition,  but  has  the  crown  somewhat  worn  and  fractiu^ed. 

Probably  to  this  species  should  be  referred  certain  low  and  elongate 
CJuymatodusAike  teeth  occurring  in  the  same  formation,  by  analogy 
with  the  association  of  two  very  similar  types  of  teeth  belonging  to 
F.  coTM^amLS  Trautschold,  from  the  Russian  Coal  Measures.    This  is  in 

1  Jaekel,  OtiQ,  Uebcr  die  OrganJsaUoa  der  Petalodanten.   Zeitschr.  Deutscb.  OeoL  Qm.,  rcL  61, 1890, 
pp.  258-206. 
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accordance  with  Jaekel's  proposed  association  of  parts,  already  re- 
ferred to.^  One  such  tooth  in  the  National  Museum  collection  is  cata- 
logued as  No.  8103,  and  represented  of  the  natural  size  on  plate  8, 
figure  6. 

ForrruUion  cmd  locality. — St.  Louis  limestone  (Mississippian) ;  near 
Alton,  Illinois  (from  the  Hambach  collection). 

Family  PSAMMODONTIDAE  De  Koninck. 

Genus  PSAMMODUS  Agassis. 

The  teeth  in  this  genus  are  quadrate,  more  or  less  elongated,  rarely 
nearly  square;  root  much  thicker  than  the  crown,  and  readily  de- 
tached from  the  latter;  coronal  siuiace  generally  marked  by  transverse 
rugae,  complete  dentition  consisting  of  from  two  to  four  longitudinal 
rows  of  pavement  teeth  in  different  species,  as  inferred  from  their 
form  and  marks  of  mutual  contact. 

PSARIMODUS  PLENU8  St.  John  and  Worthca. 

Plate  7,  fig.  8. 

P»ammodu8  plenus  St.  John  and  Wobthsn,  Pal.  lUinois,  vol.  7,  1883,  p.  213, 

pi.  16,  figs.  1-4;  pi.  17,  figs.  1-4. 
Paammodus  glyptus  Newberry  (errore)^  Monogr.  U.  S.  Geol.  Surv.,  vol.  16, 1889, 
p.  210,  pi.  19,  figs.  7,  8. 

The  teeth  of  this  species  attain  large  size,  and,  according  to  the 
original  authors,  it  is  possible  to  distinguish  between  those  belonging 
to  upper  and  lower  dental  pavements.  The  form  supposed  by  them 
to  pertain  to  the  upper  jaw  is  described  as  ''subrhomboidal,  or  of  a 
laterally  elongate-trapezoidal  outline,  gently  arched  antero-poste- 
riorly."  The  supposed  mandibular  teeth  "are  distinguished  by  their 
subquadrangular  outline  and  relatively  narrower  transverse  diameter 
compared  to  the  length.'' 

According  to  the  interpretation  of  the  authors  just  quoted  the  teeth 
"were  ranged  in  double  rows  upon  the  jaws, ''  in  the  same  manner  as 
indicated  by  them  in  the  case  of  P.  springeri,  and  by  Newberry  in 
the  case  of  his  so-called  Archaeobatis  gigns,  which  latter  can  scarcely 
be  maintained  as  a  distinct  genus.  There  exist,  however,  certain 
teeth  of  P.  plenus  which  from  their  bilateral  symmetry  are  assign- 
able to  a  median  position  in  the  mouth,  either  above  or  below;  and 
these  were  evidently  bordered  on  either  side  by  a  row  of  lateral  teeth. 
Two  such  teeth  which  we  interpret  as  indicative  of  a  median  unpaired 
row  have  already  been  figured  by  Newberry  under  the  erroneous 
designation  of  P.  glyptus ]^  the  original  specimens  are  now  preserved 
in  the  American  Museum  of  Natural  History,  and  have  been  compared 
by  the  writer  with  other  teeth  of  the  same  species.    The  markings 


1  Zeitschr.  Deatsch.  GeoL  Oes.,  vol.  61, 1890,  p.  380. 
^Monogr.  U.  8.  GeoL  Borv.,  voL  16, 1880,  iL  19,  figs.  7, 8. 
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in  alhision  to  whioh  the  specific  title  was  bestowed  are  the  result 
partly  of  wear  and  partly  of  discoloration  along  concentric  lines  of 
growth,  as  shown  by  the  arrangement  of  the  pores  in  which  the  fine 
tubules  terminate. 

A  number  of  well  preserved  examples  of  this  species,  all  from  the 
St.  Louis  limestone,  are  contained  in  the  National  Museum  collec- 
tion. An  unusually  large-sized  grinding  tooth,  collected  by  G.  Ham- 
bach,  is  shown  of.  slightly  less  than  the  natural  size  in  plate  7,  fig.  8. 

FarnuUian  and  locality. — St.  Louis  limestone;  near  St.  Louis, 
Bifissouri;  also  Illinois  and  Michigan. 

Family  COCHLIODONTIDAE  Owen. 

Genus  PSEFHODUS  AgassisK. 

As  in  Cochliodus,  so  also  in  Psephodus  and  closely  allied  genera,  it 
is  probable  that  a  series  of  helodoid  teeth  was  associated  in  the  same 
mouth  as  the  large  posteriorly  placed  grinding  plates,  which  latter 
have  resulted  from  the  fusion  of  a  double  series  on  either  side  of  the 
jaw  above  and  below  of  narrow  and  elongate  elements.  A  review  of 
the  literature  describing  the  association  of  Paephodus  and  HdoduS" 
like  teeth  has  been  given  by  E.  B.  Branson;  ^  and  the  conclusion 
reached  by  this  author  is  that  probably  in  (hdhliodus  as  well  as  in 
Psephodus  no  helodoid  teeth  were  present  in  the  complete  dentition. 
Branson's  view,  which  is  directly  contrary  to  the  prevailing  opinion 
of  palaeichthyologists,  is  based  upon  his  interpretation  of  the  type  of 
the  following-named  species. 

PSEPHODUS  LBGBANDENBIS  Braaaoii. 

Plate  18,  fig.  2. 
P$ephodu»  legrandentis  Branson,  Joum.  GeoL,  vol.  13, 1905,  p.  24,  pi.  1,  fig.  2. 

The  unique  specimen  serving  as  the  type  of  this  species  shows  the 
two  series  of  crushing  plates  belonging  to  both  halves  of  the  same 
jaw,  and  it  is  supposed  by  the  original  author  that  these  elements  lie 
in  their  undisturbed  natiural  position.  It  is  further  supposed  by  him 
that  they  were  preceded  in  front  by  a  pair  of  small-sized  triangular 
teeth  which  were  in  contact  with  each  other  along  the  median 
line.  According  to  this  conjectural  reconstruction,  as  stated  by  the 
author,'  ''no  place  remains  on  the  jaw  for  the  helodoid  teeth  which 
have  been  so  generally  considered  as  forming  a  component  part  of 
the  dentition  of  this  genus. 

Through  the  kindness  of  Dr.  Stuart  Weller,  of  the  University  of 
Chicago,  the  present  writer  has  had  the  privilege  qf  examing  the  type 

1  Bmiacn,  B.  B.,  Notat  m  some  CarboolCeroas  Coohllodants,  with  doodptloas  d  89v«q  new  speoiee. 
loom.  GeoL,  roL  13, 1905,  pp.  90-94* 
•Idem,  p.  SO, 
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specimen,  which  is  now  the  property  of  the  Walker  Museum  (Cat.  No. 
10038). 

To  the  mind  of  the  present  writer  the  conclusion  is  irresistible  that 
the  anterior  and  posterior  plates  present  in  the  right  and  left  hand 
sides  of  the  jaw  have  been  crowded  against  one  another  so  as  to  lie 
in  juxtaposition  along  the  median  line  as  the  result  of  post-mortem 
deformation.  They  did  not  naturally  form  a  compact  pavement 
during  life,  but  the  right  and  left  halves  were  separated,  leaving  a 
V-shaped  area  between  them,  as  in  CoMiodus.  This  inferred  separa- 
tion throughout  their  length  would  permit  of  the  presence  of  a  series 
of  Hdodus-Vlkib  teeth  in  contact  with  the  front  margin  of  the  anterior 
pair  of  grinding  plates,  and  it  is  not  necessary  to  assume  that  their 
place  was  taken  by  a  single  pair  of  small  triangular  teeth.  In  a  word, 
the  evidence  furnished  by  the  type  of  this  species  does  not  appear  to 
be  irreconcilable  with  well  established  reconstructions  of  Psephodont 
and  Cochliodont  dentition. 

Genns  DELTODUS  Agassii. 

A  discussion  of  the  relations  between  this  genus  and  Sandalodus 
was  published  by  E.  B.  Branson  a  decade  ago,  in  an  article  entitled 
Notes  on  Carboniferous  Cochliodonts.^  We  are  not  able  to  share  this 
author's  view  that  only  a  single  dental  plate  is  present  on  each  side 
of  the  jaw  above  and  below  in  Sandalodvs  instead  of  three,  as  in  Del- 
todus  and  most  CochUodonts.  Again,  in  his  discussion  of  the  teeth 
commonly  known  as  DeUodus  ocddenUdis,  he  imdertakes  to  remove 
this  species  to  SandaJodus,  ''because  there  is  evidently  only  one  tooth 
to  each  ramus  of  the  jaw."  This  latter  statement  is  merely  an  as- 
sumption resting  upon  negative  evidence,  and  no  proof  has  yet  been 
adduced  to  show  that  the  number  of  dental  elements  present  in  the 
mouth  of  Safidaiodus  was  the  same  as  in  DeUodus. 

DELTODUS  OOCmENTALIS  (LeMy). 

Plate  8,  fig.  3. 

CoMiodui  occidmtaUs  Lbidy,  Trans.  Amer.  Philoe.  Soc.,  vol.  11, 1857,  p.  88,  pi.  6, 

figs.  3-16. 
Deltodus  ocddafUalis  Eastbcan,  BuU.  Mub.  Comp.  Zool.,  vol.  39, 1902,  p.  200,  pi.  4, 

fig.  38;  pi.  5,  fig.  53. 
Sandalodus  ooculerUaKs  Branson,  Joum.  Geol.,  vol.  13,  1905,  p.  27,  pi.  1,  figs. 

8,9. 
Sandalodus  oocidtrUdlis  Branson,  30th  Ann.  Kept.  Dept.  Geol.  Nat.  Resources 

Indiana,  1906,  p.  1384,  pi.  41,  fig.  33. 

The  complete  synonymy  of  this  speoiee  is  given  in  the  above-cited 
articles  by  E.  B.  Branson  and  the  present  writer.  In  our  opinion, 
however,  Doctor  Branson  is  in  error  in  transferring  the  species  to  the 

1  jQoro.  Q«oL,  ToL  13, 1906^  pp.  25-37« 
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genus  Sandalodus,  solely  on  account  of  our  lack  of  knowledge  of  the 
anterior  components  of  the  complete  dentition.  The  form  of  the 
large  crushing  teeth  of  this  species  is  immistakably  that  of  DeUodiis, 
as  may  be  seen  from  an  inspection  of  the  example  shown  on  plate  8, 
fig.  3,  which  is  from  the  St.  Louis  limestone  near  St.  Louis,  Missouri. 
Li  geological  range  the  species  extends  from  the  Burlington  to  the 
St.  Louis  limestone,  inclusive. 

ICHTHYODORULITES. 

Under  this  head  mention  is  made  of  certain  interesting  dermal 
defenses  of  Carboniferous  sharks  which  are  preserved  in  the  collection 
and  are  worthy  of  special  notice.  The  interpretation  of  some  of 
these  structures  as  belonging  to  primitive  Chimaeroids  is  a  novel 
feature.  Qenerio  names  f oimded  upon  fin-spines  and  clasping  oi^ans 
are  to  be  understood  as  used  in  a  provisional  sense  only. 

Genns  CTENACANTHUS  Agasslz. 

In  the  year  1902  descriptions  were  published  by  the  present  writer  * 
of  several  Kinderhook  species  of  this  genus,  the  types  of  which  had 
been  acquired  by  the  United  States  National  Museum.  At  the  time 
of  their  description  an  exact  record  of  the  locahty  was  unobtainable, 
but  at  a  later  date  the  information  was  received  from  Prof.  Charles 
Schuchert  that  the  types  of  C.  longinodosus,  C.  lucad,  C.  decusaatus, 
and  0.  BoliduSj  together  with  the  figured  specimens  of  C.  speddbilis 
and  C.  venustus,  were  collected  from  the  E^inderhook  quarries  at  Le 
Grand,  in  Marshall  County,  Iowa.  The  formation  as  exposed  in  this 
vicinity  is  described  in  the  Annual  Report  of  the  Iowa  Geological 
Survey,  vol.  7,  1896,  pp.  221-226. 

CTBNACANTmiS  GRACOXIMUS  Newbrny  and  Wortheo. 

Plate  5,  fig.  4;  plate  7,  fig.  7. 

Ctenacanthus  graeUlimus  Nbwbbbry  and  Worthen,  Pal.  IHinois,  vol.  2,  1866, 
p.  126,  pi.  13,  fig.  3.— St.  John  and  Worthen,  Pal.  Illinois,  vol.  7,  1883,  p. 
238,  pi.  24,  ^.  1. 

AcondylacarUhus  occidentalis  Nbwbbrrt,  Monogr.  U.  S.  Geol.  Surv.,  vol.  16, 1889» 
p.  206,  pi.  25,  fig.  6. 

The  reasons  for  uniting  the  *' species''  described  by  Newberry  and 
Worthen  as  PeUacarUhus  (?)  occidentalis  with  (7.  gradUimus  of  the 
same  authors  were  pointed  out  by  St.  John  and  Worthen  in  1883, 
and  reaflBrmed  by  the  present  writer  in  1902.'  Under  the  designa- 
tion of  AcondylacarUhus  ocdderUalis  a  distorted  and  worn  spine  from 
the  St.  Louis  limestone  was  figured  by  J.  S.  Newberry  in  1889,  evi- 
dently through  erroneous  interpretation.  The  specimen  should  prop- 
erly be  referred  to  the  species  now  under  discussion,  and  a  more  per- 


1  Bull.  ICns.  Comp.  Zool.,  voL  39,  Na  3. 
•  Idem.,  p.  86. 
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foot  oxamplo;  from  the  samo  horizon  and  locaUty,  is  shown  in  our 
plate  7,  figure  7.  In  this,  however,  as  in  most  examples  of  this 
speoies  and  of  Fhyaonemus  from  the  St.  Louis  limestone,  the  fine 
details  of  tuberculate  ornamentation  have  beoome  obliterated.  A 
smaller  and  more  arouate  spine,  or  rather,  the  distal  portion  of  one, 
presumably  of  the  same  species,  is  shown  in  plate  5,  figure  4.  Its 
curvature  and  smooth  costae  are  suggestive  of  Acoridylacanthiia  atterin 
uatu8  Davis,  from  the  Lower  Carboniferous  limestone  of  Ireland,  but 
it  has  a  narrower  transverse  section,  and  is  best  regarded  as  a  rather 
strongly  arched  example  of  C.  graciUimua.  It  is  catalogued  as  No. 
8101. 

LIST  OF   SPECIES  OF  CTENACANTHUS  OCCURRING  IN    THE  MISSIS- 

SIPPIAN  SERIES. 

1.  C.  eoxianu8  St.  John  and  Worthen Kinderhook;  ako  Keokuk. 

2.  C.  decu89atu8  Frfwtman Kinderhook;  ako  Keokuk. 

3.  C,  depreuuB  "Newberry Kinderhook  limestone. 

4.  C.  2on^7U)dntf  Eastman Kinderhook  limestone. 

5.  C,  Iiicon  Eastinan Kinderhook  limestone. 

6.  C.  seulptus  St.  John  and  Worthen Kinderhook  limestone. 

7.  C,  semieostatus  St.  John  and  Worthen Kinderhook  limestone. 

8.  C.  solidus  Eastman Kinderhook  limestone. 

9.  C  apectabilis  St.  John  and  Worthen Kinderhook  limestone. 

10.  C.  variana  St.  John  and  Worthen Kinderhook  limestone. 

11.  C,  ventutus  Frfwtman Kinderhook  limestone. 

12.  C.(7)  hurlingUmensi8  St.  John  and  Worthen Burlington  limestone. 

13.  C.  gradoeostatus  St.  John  and  Worthen Burlington  limestone. 

14.  C.  acutua  Frfwtman Keokuk  limestone. 

15.  C,  cylindricus  Newberry Keokuk  limestone. 

16.  C.  excavatus  St.  John  and  Worthen Keokuk  limestone. 

17.  C.  heohik  St.  John  and  Worthen Keokuk  limestone. 

18.  C.  xipWot  St.  John  and  Worthen Keokuk  limestone. 

19.  C.  coaiObu  Newberry  and  Worthen St.  Louis  limestone. 

20.  C,  deflexuM  St.  John  and  Worthen St.  Louis  limestone. 

21.  C.  gemmatuM  St.  John  and  Worthen St.  Louis  limestone. 

22.  C.  gurleyi  Newberry St.  Louis  limestone. 

23.  C.  Aarriwmt  St.  John  and  Worthen St.  Louis  limestone. 

24.  C.  Zittoni  Newberry St.  Louis  limestone. 

25.  C,  peltenm  St.  John  and  Worthen St.  Louis  limestone. 

26.  C.  on^uZcrfu*  Newberry  and  Worthen Chester  limestone. 

27.  C.  eanalvratua  St.  John  and  Worthen Chester  limestone. 

28.  C.  nmilia  St.  John  and  Worthen Chester  Umestone. 

Genus  PHYSONEMUS  M*€oy. 

Syn.  Xyatraoantkua  Leidy;  DrepanacarUhus  Newberry  and  Worthen. 

The  earliest  and  most  primitiye  remains  assignable  to  this  ''genus" 
are  f  omid  in  the  Kinderhook  limestone  of  the  Mississippi  Valley,  where 
they  are  accompanied  by  small  spines  of  StdhacanOms.  Tlie  Bur- 
lington species  of  both  genera  are  considerably  larger  than  those  from 
the  Kinderhook,  but  they  are  feebly  ornamented,  and  so  too  are  the 
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Keokok  species.  Steffiacardhua  seems  to  have  attained  its  maximum 
siee  in  the  stage  represented  by  the  Keokuk  limestone,  as  Physonemua 
did  in  the  Burlington;  and  a  marked  diminution  of  size  is  observable 
in  both  genera  toward  the  close  of  the  Mississippian  series. 

A  certain  group  of  large  Phyaonemus-hke  spines  is  peculiar  in  that 
the  exserted  portion  is  forwardly  curved^  instead  of  backwardly,  as 
in  most  ichthyodorulites,  and  this  feature  appeared  so  anomalous  to 
early  authors,  like  Leidy,  Newberry,  and  Worthen,  as  in  their  judg- 
ment to  warrant  a  generic  separation  from  Physonemua.  Hence  sev- 
eral species  belonging  to  this  category  were  described  under  the 
names  of  XystrcLccmOms  and  Ihepanaccmthas.  The  group  of  large, 
forwardly  curved  spines  referred  to  includes  such  forms  as  the  so- 
called  Ihep(macaifUha8  gemmahis  Newberry  and  Worthen,  D.  anceps 
Newberry  and  Worthen,  Xystraccmthua  cuAnaciformis  St.  John  and 
Worthen,  Phyaonemas  gigas  Newberry  and  Wortiien,  and  the  defenses 
theoretically  associated  with  the  teeth  of  Polyrhizodus  rossicus  by  A. 
Inostranzev  *  and  O.  Jaekel.'  However,  it  seems  preferable  to  retain 
all  of  the  ''species"  represented  by  these  spines  within  the  limits  of 
Phyaonemnis,  and  their  forward  curvature  favors  the  interpretation 
of  these  bodies  as  head  spines  and  clasping  organs  such  as  are  devel- 
oped among  recent  and  fossil  Chimaeroids. 

Following  is  a  list  of  the  known  North  American  species  of  Physo- 
nemua ^  understood  in  its  broader  sense: 

1.  P.hamu^-piBcaUniu^  Eastman Eindeihook. 

2.  P.  pand(a<ti<  Eastman Einderhook. 

3.  P.  giga»  Newberry  and  Worthen Biirlington. 

4.  P.  gemmaJtm  (Newberry  and  Worthen) Keokuk. 

6.  P.  iteUatUB  (Newberry  and  Worthen) Keokuk. 

6.  P.  (?)  ftacuZi/brmw  (St.  John  and  Worthen) Keokuk. 

7 .  P.  ( ?)  necia  (St.  John  and  Worthen) Keokuk . 

8.  P.  orcuotttt  M'Ooy St.  Louis. 

9.  P.  acinactformU  (St.  John  and  Worthen) Coal  Measures. 

10.  P.  oncepa  (Newberry  and  Worthen) Coal  Measures. 

11.  P.  (Mpo*  Eastman Coal  Measures. 

12.  P.  mirabUii  (St.  John  and  Worthen) Coal  Measures. 

PHTSONEMUS  QEBOfATDS  (Newberrj  uul  Worthoi). 

Plates  3  and  4;  plate  5,  fig.  3. 

DrepanacoTUh'UB  gemmatua  Nbwbbrby  and  Wobthbn,  Pal.  IllinoiSi  vol.  2, 1866, 
p.  123,  pi.  12,  figs.  1,  2. 

The  only  published  figures  of  this  species  are  imperfectly  pre- 
served spines  in  which  the  apical  portion  is  lacking,  and  the  inserted 
basal  part  is  not  completely  shown.  Two  very  large  (25  cm.  high) 
and  well  preserved  spines  belonging  to  the  United  States  National 
Museum  collection  fortunately  supplement  each  other  as  regards  cer- 

>  Tnvaux  Soo.  Nat.  St.  P^nb.,  vol.  19, 1888,  pp.  1-18,  figs.  7-10. 
«  ZettMhr.  DMitMh.  Qeol.  Ctoe.,  Yol.  U,  18W,  p.  281,  flg.  6. 
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tain  details;  together  they  acquaint  us  with  the  entire  outline,  includ- 
ing the  part  inserted  in  the  integument,  and  also  show  the  characters 
of  the  superficial  ornamentation  more  clearly  than  in  the  original 
illustrations  of  this  species. 

At  first  sight  it  may  seem  peculiar  that  the  large,  obUquely  directed 
denticles  seen  along  the  concave  margin  near  the  distnl  extremity 
should  occiu*  on  the  anterior,  instead  of  posterior,  face  of  the  spine. 
Similar  conditions,  however,  have  been  noted  by  St .  John  and  Worthen 
in  the  form  described  by  them  as  Xystrdcanthus  [^Physonemua] 
mirabUiSf  and  the  like  is  to  be  observed  also  in  the  still  more  arcuate 
and  f orwardly  curved  spines  from  the  Russian  Coal  Measures  which 
have  been  theoretically  associated  by  Inostranzev*  and  Jaekel*  with 
the  teeth  of  PolyrMzodus  rossicus.  We  should  not  hesitate  to  refer 
these  Russian  spines  to  the  genus  Physonemus,  and  the  interpretation 
that  we  should  place  upon  them  is  to  regard  them  as  frontal  clasping 
organs,  of  the  same  natmre  as  those  in  Squalorajay  Myriaccmthus,  and 
recfflit  Chimaeroids. 

A  single  arcuate  spine,  much  weathered  and  preserved  partly  in 
the  form  of  an  impression,  but  apparently  referable  to  this  species, 
was  obtained  by  J.  A.  Udden  in  1914  from  Pennsylvanian  strata  near 
San  Sabo,  Texas,  at  the  same  locality  that  yielded  the  type  of  Die- 
renodu8  texarms.  It  is  contained  in  the  Museum  collection  (Cat. 
No.  8108)  and  is  shown  in  plate  5,  figure  3. 

PHTSONEMUS  ARCUATUS  M'C«j. 

Plate  5,  figs.  1,  2. 

Phywnimus  arcuatm  M'Coy,  Ann.  Mag.  Nat.  Hiat.,  [2]  vol.  2,  1848,  p.  117,  and 
Brit.  Palaeoz.  Fobs.,  18^5,  p.  638,  pi.  3  I,  fig.  20.— Eastman,  Bull.  Mub. 
Comp.  Zool.,  vol.  39,  1903,  p.  208,  text-fig.  12. 

Spines  of  this  species  are  of  extremely  rare  occurrence  in  the  Lower 
Carboniferous  of  the  Mississippi  Valley,  and  few  perfect  examples 
have  been  obtained  from  either  this  coimtry  or  Great  Britain.  In 
general  the  known  specimens  are  denuded  of  their  superficial  orna- 
mentation, and  the  denticles  along  the  concave  margin  are  either 
worn  or  broken  away.  Two  specimens  which  show  the  tuberculate 
ornamentation  more  perfectly  than  in  any  previously  described 
example  of  this  species  are  preserved  in  the  Museum  collection,  and 
illustrated  in  plate  5,  figures  1  and  2.  They  differ  somewhat  in  gen- 
eral outline,  one  being  slender  and  erect,  and  having  the  posterior 
denticles  more  strongly  developed  than  in  the  other,  which  is  more 
compact  and  arcuate.  Nevertheless,  we  are  not  inclined  to  regard 
these  differences  as  sufficient  to  warrant  the  establishment  of  a  new 

>  Travaox  Soc.  Nat.  St  P^reb.,  vol.  19, 1888,  pp.  1-18,  with  plato. 

•  Zeitschr.  Deatsoh.  a«ol.  Oes.,  vol.  51, 1890,  p.  281,  text-fig.  5.  The  omamentation  of  these  spJnes  is 
soggestiye  of  certain  species  of  Orooantftttt. 
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species  for  the  more  slender  variety,  especially  in  view  of  the  fact  that 
the  lower  portion  of  the  convex  margin  is  not  entire,  and  some  of  the 
posterior  denticles  have  become  lost. 

Important  to  note  is  the  fact  that  the  original  of  plate  5,  figure  2, 
displays  very  clearly  the  line  of  insertion  at  the  base,  and  the  direc- 
tion of  this  line  woidd  seem  to  indicate  that  in  this  as  in  other  species 
of  PhyaonemuSf  the  distal  portion  of  the  spine  was  forwardly  curved. 
This  disposes  of  the  view  formerly  entertained  that  the  P.  arciKUus 
type  of  head-spine  was  homologous  with  the  laterally  compressed 
posterior  branch  of  ErismacantJms  (see  pi.  7,  figs.  2,  3).  That  this 
recurved  portion  of  Erismacanthus  spines  was  actually  posterior  in 
position  follows  as  a  necessary  consequence  of  the  interpretation  of 
these  organs  as  frontal  claspers.  It  is  probable  that  in  Phyaonemus, 
as  in  Heteracanthus,  the  forwardly  arched  spines  were  situated  imme- 
diately behind  the  head,  at  the  jimction  with  the  neck. 

F(ynna;lion  amd  locality. — St.  Louis  limestone;  near  St.  Louis,  Mis- 
souri (from  the  O.  Hambach  collection). 

Gemis  ERISMACANTHUS  M*Coj. 

Of  this  genus  two  European  and  two  American  species  have  been 
described,  all  of  the  forms  agreeing  closely  with  the  Physonemus 
type  of  frontal  spine,  but  differing  from  it  in  that  the  spines  are 
<fivaricated;  that  is,  they  consist  of  two  branches  extending  in  oppo- 
site directions  in  the  same  vertical  plane.  The  imperfect  ichthyo- 
dorulites-  known  as  GampscLcarUhus,  LecracamihuSj  and  IHpri(u^7Uhu8 
appear  to  be  of  the  same  general  nature,  and  may  be  provisionally 
r^arded  as  the  dissociated  anterior  branches  belonging  to  Erismacan- 
thus. The  spines  of  this  genus  are  somewhat  asynmietrical,  and  were 
probably  located  on  either  side  of  the  head  r^on,  whereas  the 
bilaterally  symmetrical  Physonemus  type  of  frontal  spine  occupied 
an  occipital  position. 


ERISMACANTHUS  FORMOSUS  ] 

ErUmaeanthuM/ornumu  Eastman,  Amer.  Naturalist,  vol.  36,  1902,  p.  850,  text- 
fig.  1;  Bull.  Mus.  Comp.  Zool.,  vol.  31,  1902,  p.  212,  text-fig.  13. 

The  type  of  this,  the  largest  known  species  of  the  genus,  was  col- 
lected by  Dr.  G.  Hambach  in  the  St.  Louis  limestone  of  Missoiui,  and 
is  now  preserved  in  the  collection  of  the  United  States  National 
Museum. 

BRISMACANTHUS  MACCOTANUS  St.  John  uul  Worihou 

Plate  7,  figs.  2,  3. 
EritmaeanUiuB  maccoyanus  St.  John  and  Worthbn,  Pftl.  Illinois,  voL  6,  1875, 
p.  461,  pi.  22,  figs.  1,  2,  4  {not  fig.  3).— Eastman,  Bull.  Mus.  CJomp.  Zool., 
vol.  31, 1902,  p.  211. 

The  paired  frontal  claspers  described  under  this  name  are  all  of 
small  size,  none  so  far  as  known  exceeding  5  cm«  in  length.    One  of 
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the  specimens  described  by  the  original  authors^  and  doubtfully 
included  by  them  in  this  species  has  since  been  interpreted  by  the 
present  writer  as  belonging  to  an  inmaature  example  of  E.formosus. 
In  the  latter  species  the  denticles  along  the  concave  margin  of  the 
posterior  spine  are  closely  approximated;  in  E.  maccoy am/as  they  are 
widely  spaced.  The  United  States  National  Museum  collection  con- 
tains weU-preserved  specimens  of  this  form  from  the  St.  Louis  lime- 
stone of  Missoiui  (from  the  O.  Hambach  collection) .  One  of  the  most 
perfect  is  catalogued  as  No.  8094,  and  shown  in  plate  7,  figure  3. 

Genus  STETHACANTHUS  Newberry. 

The  spines  referred  to  this  genus  present  some  resemblance  to 
those  of  Physonemus,  and  also,  in  respect  to  their  elongated  inserted 
portion,  to  certtdn  species  of  OracanthuSy  such  as  0.  vetustus,  pre- 
sently to  be  noticed.  The  maxlmimi  size  in  this  genus  appears  to 
have  been  reached  in  the  species  known  as  Stethhcardhus  produduSj 
from  the  Keokuk  limestone  of  Iowa,  the  type  and  only  known  example 
of  which  is  preserved  in  the  collection  of  the  United  States  National 
Museum.     (Cat.  No.  3841.) 

Two  small-sized  spines  referable  to  this  genus  have  recently  been 
described  by  L.  Hussakof  '  from  the  Waverly  of  Kentucky  imder  the 
new  specific  titles  of  8.  humilis  and  8.  exilis.  They  are  preserved 
in  phosphatic  nodules  from  one  or  two  localities  near  Junction  City, 
in  Boyle  Coimty.  It  is  interesting  to  compare  this  occurrence  of 
8te(haca7Uhu8  spines  with  that  of  similarly  formed  spines  under  pre- 
cisely the  same  conditions,  within  small,  hard  nodules,  in  the  Caney 
shale  of  Oklahoma,  at  the  dividing  line  between  the  Mississippian  and 
Pennsylvanian.  A  portion  of  such  a  spine,  which  cannot  be  specifi- 
cally identified  with  certainty,  is  among  the  specimens  obttdned  by 
Doctor  Oirty  from  this  horizon,  and  bears  the  Musemn  catalogue  num- 
ber 8110.  It  is  from  the  locality  nimibered  6079  in  Doctor  Girty's 
Bulletin  on  the  Caney  Shale,  published  by  the  United  States  Geological 
Siu:vey  in  1909. 

Genus  HARPACANTHUS  Traqnair. 

This  genus,  known  hitherto  by  but  a  single  species,  H.  Jimbriatus 
(Stock),  includes  small,  angularly  bent  spines,  which  are  best  inter- 
preted as  frontal  claspers  corresponding  to  those  of  recent  male 
Chimaeroids. 

HARPACANTHUS  PBOCUMBBNB,  new  ■pecie«. 

Plate  7,  fig.  1. 

Spines  resembling  those  of  H.  Jimhriatus  but  distinguished  from 
them  by  having  a  more  closely  spaced  series  of  conical,  recurved, 

>  PaL  niinols,  vol.  0,  pi.  22,  fig.  8. 

sHossakoTfL.    Descriptions  of  foor  new  Palaeocolo  Fisha  from  North  Amerioa.   Bull.  Amw.  Mas*  Nat. 
Hist.,  ▼oL32»  1913,  pp.  245-250. 
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faintly  striated  denticles,  eight  in  niunber,  extending  for  a  short  dis- 
tance backward  from  the  distal  extremity  along  what  corresponds 
to  the  antero-inf  erior  mai^in  in  the  head-spines  of  modem  Cbdmae- 
roids;  the  postero-superior  mai^in  opposite  the  series  of  reciu:ved 
denticles  gently  reflected.  A  sudden  curve  in  the  direction  of  the 
spine  takes  place  about  midway  its  length,  by  which  the  distal  por- 
tion of  the  shaft  becomes  deflected  at  right  angles  from  the  proximal 
portion.  At  the  point  where  the  abrupt  curvature  begins  along  the 
antero-inferior  margin  is  seen  a  prominent  semicircular  knob-like 
expansion,  which  probably  served  for  the  attachment  of  muscles 
operating  to  depress  the  clasper.  Surface  of  spine  smooth  through- 
out, but  under  the  lens  minute  pittings  are  seen.  Cross-section 
more  or  less  oval,  somewhat  flattened. 

The  type  and  only  known  example  of  this  species  was  collected  by 
Dr.  G.  Hambach  in  the  St.  Louis  limestone,  near  St.  Louis,  Missouri. 
It  was  acquired  by  the  United  States  National  Museum  a  few  years 
ago,  and  is  catalogued  as  No.  8095. 

Genus  ORACANTHUS  Agassis. 

The  spines  belonging  to  this  genus  often  attain  a  very  lai^e  size, 
are  much  laterally  compressed  and  triangular,  rarely  elongated  and 
slightly  arched;  iutemal  pulp-cavity  very  large,  base  of  insertion 
usually  not  very  deep,  sometimes  much  extended  in  horizontal  di- 
rection. Sides  of  exserted  portion  ornamented  by  large  tubercles, 
with  a  tendency  to  become  arranged  in  transverse  series,  sometimes 
fused.  

ORACANTHUS  YBTUSTCS  Ltidj. 

Plate  6,  fig.  2. 

Oraeantkus  vOtutm  Lktdy,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  7, 1866,  p.  414,  and 
Joum.  Acad.  Nat.  Sci.  Phila.,  [2]  vol.  3,  1866,  p.  161,  pi.  16,  figs.  1-3.— 
Nbwbxbby,  Trans.  N.  Y.  Acad.  8ci.,  vol.  16, 1897,  p.  286,  pi.  22,  fig.  3. 

The  peculiar  characters  of  the  much  extended  base  in  the  spines 
belonging  to  this  species  remained  unsuspected  until  the  publication 
of  Newberry's  postJiumous  paper  in  1897,  in  which  a  single  large  and 
nearly  complete  spine  was  described  and  illustrated.  In  the  same 
article  is  given  a  review  of  the  principal  literature  of  the  genus,  and 
more  complete  bibliographical  references  are  brought  together  in 
J.  W.  Davis's  monograph  on  Fossil  Fishes  of  the  Carboniferous  lime- 
stone (pp.  525-526). 

The  interesting  specimen  iBgured  by  Newberry  was  obtained  from 
the  Einderhook  limestone  near  Burlington,  Iowa.  In  the  Museum 
collection  are  two  remarkably  perfect  specimens  from  the  same  hori- 
zon at  Le  Grand,  Iowa,  one  of  which  is  shown  in  plate  6,  figure  2. 
Some  differences  are  to  be  noted  in  the  details  of  ornamentation  of 
the  spines  that  have  been  referred  to  this  speciesi  but  they  are  not 
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considered  as  indicating  more  than  individual  variation.  The  differ- 
ences will  be  appreciated  from  a  comparison  of  the  original  of  our 
plate  6,  figure  2,  with  the  complete  specimen  figured  by  Newberry. 
As  regards  the  nature  of  the  inserted  portion,  however,  the  two  stand 
in  substantial  agreement,  both  being  shaQow  and  greatly  elongated. 
Interesting  to  observe  is  the  fact  that  the  anterior  extremity  of  the 
elongated  base  rises  into  a  tumid  "shoulder, "  recalling  the  very  simi- 
lar appearance  presented  by  spines  of  Stethacanthus. 

Formation  and  locality. — Kinderhook  limestone    (Mississippian) ; 
Le  Grand,  Iowa. 


ORACANTHUS  TRIANGULARIS,  new  ( 

Plate  5,  figs.  5,  6. 

Spines  attaining  to  a  large  size,  of  triangular  cross-section  in  the 
distal  portion,  lateral  face  broad  and  triangular,  resembling  in  con- 
formation and  size  the  spines  of  XyatracantTiya  mirahUia  from  the 
Coal  Measures,  except  in  being  less  arcuate,  and  in  having  more 
strongly  developed  conical  denticles  along  the  posterior  margin. 
Superficial  ornament  consisting  of  large  tubercles  arranged  in  more  or 
less  regular  transverse  series,  many  of  them  fused  together,  forming 
discontinuous  ridges. 

A  few  spines  presenting  the  above  characteristics  are  contained  in 
the  Museum  collection,  and,  although  incomplete,  are  suflSciently 
well  marked  to  warrant  the  establishment  of  a  distinct  species  to 
receive  them.  No  other  spines  are  known  from  the  American  Lower 
Carboniferous  which  exhibit  the  same  broad  triangular  outline  and 
transversely  ridged  external  surface,  due  to  the  coalescence  of  coarse 
tubercles  in  fairly  regular  series.  At  the  same  time  the  distal  ex- 
tremity is  triangular  and  less  laterally  compressed  in  cross-section 
than  is  true  of  most  species.  The  style  of  ornamentation  somewhat 
resembles  that  of  the  type-species,  0.  miUeri,  and  the  long  and  taper- 
ing PliysonemuS'like  spines  which  Inostranzev  has  described  from  the 
Russian  Carboniferous  in  accompaniment  with  the  teeth  of  Poly- 
rJiizodus.  A  small  fragment  from  the  Chester  limestone  of  Illinois, 
described  by  St.  John  and  Worthen  as  Oracanthus  rectaSy  shows  a 
tendency  of  the  tubercles  of  the  exserted  portion  to  become  fused 
into  irregular  transverse  series.  The  same  authors  also  figure  the 
distal  portion  of  a  triangular  spine,  possibly  belonging  to  the  species 
under  discussion,  which  they  erroneously  refer  to  0.  vetastus.^  In  0. 
miUeri  the  series  of  ornamented  ridges  extend  obliquely  over  the 
sides  of  the  exserted  portion. 

Formation  and  locality. — St.  Louis  limestone,  near  St.  Louis, 
Missouri.     (Cat.  No.  8377,  U.S.N.M.) 


1  PaL  Illinois,  voL  7, 1883,  pL  24,  fig.  X 
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Genus  EDESTUS  Leidy. 

Through  fortunate  discoveries  in  this  country  and  abroad,  our 
knowledge  of  the  peculiar  structures  known  as  the  Edestidae  has 
been  largely  augmented  during  recent  years,  and  the  number  of  de- 
scribed species  increased  to  more  than  a  score.  A  review  of  the  ex- 
isting literature  was  published  by  the  present  writer  in  1903,*  and,  a 
decade  later,  a  further  review  was  contributed  by  A.  Karpinsky,' 
former  Director  of  the  Russian  Geological  Survey.  In  the  same 
year  appeared  an  important  article  by  O.  P.  Hay,*  in  which  a  speci- 
men named  by  him  Edestus  mirus  was  declared  to  afford  conclusive 
proof  as  to  the  dental  nature  of  the  much-debated  segmented  struc- 
tures. This  specimen  is  noteworthy  also  for  having  associated  with 
it  in  the  same  block  of  matrix  two  Orodus-hke  teeth,  thus  suggesting 
that  the  s^ments  of  Edestus  and  related  genera  (Toxoprion,  Lisso- 
prion,  Hdicoprion)  were  in  reaUty  the  fused  symphysial  teeth  of 
Palaeozoic  Cestradont  sharks.  More  recent  contributions  to  our 
knowledge  of  this  class  of  remains  are  two  papers  by  Karpinsky,^  one 
on  the  general  nature  of  Helicoprion,  the  other  describing  a  new  spe- 
cies and  a  preliminary  account  of  Edestus  by  Woodward.® 

EDESTUS  HEINRICm  Newberry  and  Wortheii. 

Plate  6,  fig.  1. 

Edestus  heinricki  Newbbbby  and  Wokthen,  Pal.  Illinois,  vol.  4,  1870,  p.  360. 
pi.  1.  fig.  1. 

One  of  the  largest  and  best  preserved  examples  of  this  species  has 
recently  been  added  to  the  United  States  National  Musemn  collec- 
tion, and  catalogued  under  the  number  8032.  It  was  collected  a 
number  of  years  ago  by  Mr.  William  Metcalf  from  the  Coal  Measures 
of  Appanoose  Coimty,  Iowa,  and  by  him  presented  to  the  National 
Musemn  in  1914.  Its  total  length  is  about  33  cm,  and  the  number 
of  segments  indicated  by  separate  teeth  and  sheaths  is  ten.  Besides 
these,  an  eleventh  and  yoimgest  formed  segment,  not  yet  con- 
solidated with  the  fused  mass  at  the  time  of  the  creature's  death, 
when  it  became  lost,  is  indicated  by  a  smooth  area  on  either  face 
of  the  posterior  haH  of  the  common  base,  where  the  newly  formed 

1  Mark  Axmiversary  Volume,  pp.  279-289.    New  York,  1903. 

s  Earpinaky,  A.  On  HelJooprion  and  other  Edestidae:  Verb.  Kais.  Mln.  Ges.  St.  Petersb.,  vol.  49, 1912, 
pp.ei^^. 

*  Hay,  O.  P.  On  an  important  specimen  of  Edethu,  etc.  Proc.  U.  S.  Nat.  Mus.,  vol.  42, 1912,  pp.  31-38, 
pis.  1, 2.  See  also  the  following  by  the  same  author:  On  the  nature  of  Edettut  and  related  genera,  with  de- 
soriptioos  of  one  new  genus  and  three  new  species.  Proc.  U.  S.  Nat.  Mus.,  vol.  37, 1909,  pp.  43-61,  pis.  12-15. 
The  specimens  of  Edestus  described  in  these  papers  by  Doctor  Hay  are  now  preserved  in  the  collection  of 
the  United  States  National  Museum.  They  include  the  types  of  Bdestus  crentUatus,  E,  terratui,  E,  mlriM, 
and  Liaaoprtonferrieri  Hay. 

*  Earpinsky,  A.  Notice  snr  la  nature  de  Torgane  h^coldal  du  Helicoprion.  Bull.  Soc.  Ouralienne 
Sci.  Nat.  d'  Ekat^rinebonrg,  vol.  35, 1915,  pp.  117-145.  (Text  in  Russian  and  French)~A  new  species 
of  Helicoprion  (H,  cUrci),  Bull.  Acad.  Imp.  Sci.  St.  Pdtersb.,  vol.  36, 1916,  pp.  701-708.  (Text  in  Bus- 
sian.) 

»  Woodward,  A.  S.    A  new  species  of  Edestus  from  Yorkshire.    Nature,  voL  98, 1916,  pp.  102-103, 
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sheath  enveloped  the  unmediately  precedmg  segment.  A  specimen 
closely  rivalling  the  one  here  figured  in  size  and  perfection  of  preserva- 
tion, but  showing  a  series  of  nine  teeth  instead  of  ten,  has  recently 
been  acquired  by  the  American  Museum  of  Natural  History. 

TELEOSTOML 

Order  CROSSOPTERYGIL 

The  larger  number  of  remains  of  "fringe-finned  ganoids"  belong- 
ing to  the  United  States  National  Museum  collection  consists  of  Rhizo- 
dont  scales  (14  of  them  being  types  described  by  Cope  and  others), 
small  Coelacanths,  and  more  or  less  complete  skeletons  of  Palaeoni- 
scids,  all  preserved  within  concretions  from  the  well-known  Mazon 
Creek  locality  in  Orundy  County,  Illinois.  Most  of  these  nodules 
were  formerly  contained  in  the  Lacoe  collection,  acquired  by 
the  Museum  about  twenty  years  ago.  The  Lesquereux  collection 
was  especially  rich  in  fossils  from  the  Coal  Measures  of  Linton,  Ohio, 
and  most  of  the  fishes  from  this  locaUty  are  Coelacanths.  The  so- 
called  ichthyic  genus  and  species,  Mycterops  orcinoHs  Cope  *  from 
the  Coal  Measures  of  Beaver  County,  Pennsylvania,  is  not  of  verte- 
brate nature,  but  founded  upon  arachnid  fragments.  The  type  is 
catalogued  as  No.  1977,  and  another  specimen  identified  as  a  jugular 
plate  of  Coelacanthus  by  Jaekel,  is  catalogued  as  No.  1976. 

Family  COELACANTHIDAE. 

Genus  COELACANTHUS  Agassis. 

The  earliest  known  representative  of  this  genus  is  a  small  form 
occiuring  in  the  basal  member  of  the  Upper  Devonian  near  Gerol- 
stein,  in  Rhenish  Prussia,  first  described  by  the  late  Prof.  A.  von 
Koenen'  in  1895,  and  recognized  as  a  true  Coelacanth  by  Smith 
Woodward*  in  1898.  A  single  species,  C.  weUeri,  has  been  described 
by  the  present  writer  from  the  base  of  the  Kinderhook  lunestone  near 
Burlington,  Iowa,  and  two  species  of  this  and  a  peculiar  allied.genu8, 
PalaeophicMhys,  have  been  made  known  from  remains  preserved  in 
nodules  found  at  the  famous  Mazon  Creek  locality  in  Illinois. 

In  the  Palaeontology  of  Ohio  (vol.  1,  1873)  twenty-seven  species  of 
fossil  fishes  are  described  from  the  Coal  Measures  of  Linton,  Ohio, 
and  among  the  number  are  three  belonging  to  the  genus  CoelacanOms. 
It  is  stated  by  Newberry*  that  the  second  most  abundant  species 

i  Amer.  Naturalist,  vol.  20, 1886,  p.  1029. 

>  Koenen,  A.  van.  Ueber  elnige  Fischreste  des  norddeatschen  und  bdhmlsohen  Devoos.  AbbandL 
Qes.  Wiss.  QOttingen,  phys.  CI.,  vol.  40, 1895,  p.  28. 

a  Woodward,  A.  8.    Note  on  a  Devonian  Coelacantb  fish.    Qeol.  Mag.,  vol.  5, 1808,  p.  529. 

*  Newbeny,  J.  S.  The  Paleosolo  Flsbes  of  North  America,  Mcnosr.  U.  8,  Qeol.  Survey,  voL  10, 1880^ 
p.  213. 
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occurring  at  this  locality  is  Codacanthus  degans;  and  this  author 
remarks: 

While  perhaps  a  thoxisand  specimens  mo'^e  or  less  p^ect  have  been  taken  from 
one  coal  mine  there,  with  the  exception  of  a  single  one  found  at  Morris  (Illinois), 
no  representative  of  this  world-wide  genus  has  been  elsewhere  seen  in  America 

At  the  conclusion  of  the  volume  just  cited  Newberry  records  this 
additional  observation  in  regard  to  Coelaccmthus  omatus: 

This  is  a  smaU  species  found  at  linton,  Ohio,  where  it  is  very  rare.  It  is  briefly 
described  in  the  Palaeontology  of  Ohio,  vol.  1,  p.  340.  Since  the  publication  of  that 
volume  I  have  obtained  several  other  specimens  and  find  that  it  may  be  readily  identi- 
fied by  its  small  size,  relatively  laige  cranial  tubercles,  and  very  thin,  delicate  scales 
on  which  the  raised  lines  are  parallel  and  do  not  converge  as  in  C  elegans  and  C. 
robustus. 

Again,  at  page  215  of  the  same  work,  the  author  remarks: 

Since  the  notice  of  the  Mazon  Creek  fishes  was  published  in  the  report  of  the  Illinois 
Geological  Survey  I  have  received  from  there  a  single  specimen  each  of  Eurylepia  and 
Coelacantkus,  probably  not  distinct  from  those  found  at  Linton. 

It  thus  appears  from  the  writings  of  Newberry  that  among  the 
large  nimiber  of  Mazon  Creek  nodules  examined  by  him,  only  a  sin- 
gle specimen  of  Coelacanthus  came  under  his  observation,  and  that 
he  identified  as  belonging  to  O.  elegans.  An  allied  small  species  was 
described  by  the  present  writer  in  1903,  and  a  supposed  new  form 
of  large  size  has  recently  been  discovered  by  Prof.  E.  H.  Barbour  in 
the  Coal  Measures  of  Nebraska. 

COELACANTHUS  ELEGANS  Newberrj. 

Plate  9,  figs.  5,  6;  plate  11,  figs.  3,  4. 

Probably  to  this  species  should  be  referred  a  half  dozen  specimens 
in  the  United  States  National  Museimi  collection,  all  much  dis- 
torted and  imperfect,  but  agreeing  in  scale  characters  and  details 
of  ornamentation  of  cranial  plates  with  C.  elegans.  The  fact  that 
Newberry  recognized  the  occurrence  of  this  species  at  the  Mazon 
Creek  locality  increases  the  probability  that  we  have  really  to  do 
with  a  form  already  known  from  Linton,  Ohio,  instead  of  with  an 
undescribed  representative  of  the  genus.  The  specimens  figured  in 
the  accompanying  plates  are  catalogued  under  the  following  numbers, 
4381,  4383,  4405,  4438. 

Formation  and  locality.— Cosl  Measures,  Mazon  Creek,  Illinois. 


COELACANTHUS  EXIGUUS  : 

Plate  10,  fig.  1. 

Coelaccmthus  exiguus  Eastman,  Joum.  GeoL,  vol.  10, 1902,  p.  638,  text  fig.  3;  Bull. 
Mu8.  Comp.  ZooL,  vol.  39,  1903,  p.  189,  pi.  5,  fig.  48. 

This  is  a  smallnsized  species,  none  of  the  known  examples  exceed- 
ing 5  cm.  in  total  length.    The  type  and  mne  other  specimens  are 
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preserved  in  the  Peabody  Museum;  a  single  specimen  is  found  in  the 
Musemn  of  Comparative  Zoology  at  Harvard  College,  and  two  others, 
both  in  counterpart  and  very  well  preserved,  are  the  property  of  the 
United  States  National  Musemn.  They  were  formerly  in  the  Lacoe 
collection,  and  one  of  them  bears  an  original  label  in  Newberry's 
handwriting  which  reads:  ^'Palaeoniscus  gracUia'NeiwJ'  It  is  cata- 
logued as  No.  4398,  and  is  the  original  of  our  plate  10,  figure  1. 
YHiereas  in  the  type-specimen  only  about  nine  caudal  fin-rays  are  to 
be  counted  above  and  below,  this  specimen  shows  at  least  thirteen 
in  the  lower  lobe. 

Formation  and  hcality. — Coal  Measures;  Mazon  Creek,  Illinois. 

Genus  PALAEOPmCHTHYS  Eastman. 

This  peculiar  crossopterygian  genus  has  been  provisionally  referred 
to  the  CoelacanthidsB,  but  is  distinguished  from  all  other  members  of 
the  family  by  its  elongate,  anguHlif orm  body  and  continuous  median 
fins.  In  the  latter  respect  an  agreement  is  to  be  noted  with  the 
specialized  and  problematical  genus  Tarrasius,  from  the  Lower  Car- 
boniferous of  Scotland,  and  also  with  Conchopoma  gadiforme  Ejier, 
from  the  Lower  Permian  of  Rhenish  Prussia.  Possibly  both  Tarra- 
siu8  and  Conchopoma  should  be  regarded  as  aberrant  Coelacanths. 

PALAEOPmCHTHYS  PARVULUS  EMtauu. 

Plate  10,  fig.  2. 

Palaeophuhthys  parvulus  Eastman,  Ann.  Rept.  Iowa  Geol.  Siirv.,  vol.  18,  1908, 
p.  253,  fig.  37. 

This  is  a  very  small  species,  attaining  a  total  length  of  about  6  cm., 
with  a  remarkably  short  head  and  slender,  elongated,  anguilliform 
body.  The  median  fins  are  continuous,  the  dorsal  arising  behind  the 
occiput  at  a  distance  equal  to  about  one-and-one-half  times  the 
length  of  the  head  itself,  and  the  origin  of  the  anal  not  far  behind  the 
middle  of  the  body. 

Besides  the  holotype  of  this  interesting  small  species,  but  a  single 
example  has  come  under  the  writer's  observation.  It  is  a  specimen 
formerly  in  the  Lacoe  collection,  now  the  property  of  the  United 
States  National  Museum,  and  catalogued  as  No.  4463.  The  nodule 
in  which  it  is  contained  would  seem  to  have  been  fractured  by  natural 
means  and  to  have  been  exposed  to  atmospheric  agencies  for  a 
considerable  time,  thus  permitting  oxidation  to  take  place  over  the 
surface  with  consequent  obliteration  of  a  good  many  structural 
details.  Thus,  the  precise  point  of  origin  of  the  median  fins  is  indeter- 
minable, the  head  bones  are  confused,  and  although  the  neural  and 
haemal  arches  are  clearly  indicated  in  the  anterior  half  of  the  trunk, 
they  cease  to  be  visible  in  the  caudal  r^on.    Und^r  the  lens  it  i« 
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possible  to  recognize  faint  traces  of  the  squamation,  the  scales  appear- 
ing to  be  very  small  and  covered  with  delicate  longitudinal  striae.  A 
portion  of  the  lateral  line  scale-row  is  indicated  by  characteristic 
raised  markings  in  the  posterior  part  of  the  trunk,  but  the  caudal 
extremity  is  not  distinctly  shown.  Apparently  the  tail  tapered 
gradually  to  a  point,  without  being  produced  into  a  supplementary 
caudal  fin.  The  simi  total  of  morphological  features  presented  by 
this  pecidiar  genus  and  species  is  of  extreme  interest. 

Formation  and  locality, — Coal  Measures;  Mazon  Creek,  Illinois. 

Family  PALAEONISCIDAE. 

The  earliest  representative  of  this  family,  and  of  primitive  sturgeons 
generally,  is  the  genus  Cheirolepis,  remarkable  for  its  small-sized 
squamation.  A  single  species  is  known  from  the  Devonian  rocks  of 
North  America,  described  by  Whiteaves  as  CTmrolepis  canadensis. 
Three  species  of  Palaeoniscus  have  also  been  founded  upon  isolated 
scales  occurring  in  the  Upper  Devonian  of  New  York  State.  These 
have  been  named  P.  antiquus  and  P.  rdicvlaius  Williams,  and  P. 
d€V(yniicus  Clarke,  but  they  are  more  properly  assignable  to  Rhtdinich- 
thys. 

Genus  RHADINIGHTHTS  Traqnair. 

This  genus,  apparently  indicated  by  isolated  scale  patches  in  the 
Upper  Devonian  rocks  of  this  country,  and  represented  by  several 
species  in  the  Lower  Carboniferous  of  New  Brunswick  and  the  United 
States,  persists  as  late  as  the  Pennsylvanian  in  this  country.  One 
species,  B.  deani,  occurring  at  the  base  of  the  Waverly,  is  remarkable 
for  having  yielded  the  first  information  we  possess  concerning  the 
oi^anization  of  the  brain  and  internal  ear  of  any  fossil  fish.  Since 
the  beautifully  preserved  brain  structure  of  th^  species  was  first 
described,^  similar  remains  have  been  found  in  the  Coal  Measures  near 
Lawrence,  Kansas,'  and  less  well-preserved  specimens  are  also  con- 
tained in  the  collection  of  fossils  from  the  Caney  shale  of  Oklahoma, 
already  referred  to. 

One  of  the  specimens  from  the  latter  locality  showing  the  internal 
structure  of  the  head  of  a  small  Palaeoniscid,  presumably  of  Rhadi- 
nicJUhySy  is  catal(^ued  as  No.  8111,  and  another  showing  the  greater 
part  of  a  dentigerous  mandible  bears  the  number  8112. 

1  Ann.  Kept.  Iowa  GeoL  Snrv.,  vol.  18, 1908,  pp.  266-272. 

t  Twenhofel,  W.  H.,  and  Dunbar,  C.  O.   Nodules  with  flahes  from  the  Coal  Measures  of  Kansas.    Amer. 
Jonm.  Sci.,  vol.  88, 1914,  pp.  157-163.    Moodie,  R.  L.    A  new  flsh  brain  from  the  Coal  Measures  of  Kansas, 
with  a  review  of  other  fossil  brains.    7oum.  Comp.  Neurology,  vol.  26, 1915,  pp.  135-181. 
66008'*— Proc.N.M.vol.52— 17 18 
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RHADINICHTHYS  GRACILIS  (Newberrj  mad  Wcrtheii). 

Plate  9,  fig.  4. 

Palaeoniscua  gracilis  Newberry  and  Worthbn,  Pal.  IllinoiB,  vol.  4, 1870,  p.  347, 
pi.  3,  fig.  4. 

The  original  illustration  of  this  speoies,  the  only  one  hitherto  pub- 
lished, is  unsatisfactory  in  several  respects,  and  the  description  given 
is  very  meager.  The  distinguishing  characters  are  stated  to  consist 
in  the  smooth  rhomboidal  scales  and  remote  position  of  the  dorsal 
and  anal  fins,  which  are  directly  opposed  to  each  other.  The  illus- 
tration which  appears  in  the  accompanying  plate  9  is  reproduced 
from  a  photograph  of  a  well-preserved  small  specimen  from  the  Mazon 
Creek  locality  (catalogued  as  No.  4401).  Tlie  dorsal,  of  compara- 
tively few  rays,  is  very  remote,  and  may  have  been  displaced  back- 
ward by  deforming  agencies  during  the  fossilization  process.  The 
anal  comprises  7,  and  the  ventrals  6,  well-separated  rays.  The  head 
parts  are  not  distinctly  shown,  and  the  squamation  in  the  anterior 
part  of  the  tnmk  has  been  disturbed.  This  would  seem  to  be  a  very 
rare  form  in  the  American  Carboniferous.  The  holotype  is  preserved 
in  the  Peabody  Musemn  of  Yale  University. 

Formation  and  locality. — Coal  Measures;  Mazon  Creek,  Grundy 
County,  Illinois. 

Genus  ELONICHTHYS  GiebeL 

An  amended  diagnosis  of  this  genus  has  been  published  by  Tra- 
quair  in  his  Monograph  on  the  Ganoid  Fishes  of  the  British  Carbonif- 
erous Formations  (1877,  p.  47).  Four  species  have  been  described 
from  the  Pennsylvanian  of  the  Mazon  Creek  locality,  one  of  which, 
E.  peUigerua  Newberry,  occurs  also  at  Linton,  Ohio.  It  is  not  known 
where  the  holotype  of  the  latter  species  is  preserved,  but  the  ooimter- 
impression  of  the  closely  allied  E.  hypsHepis  Hay  is  now  the  property 
of  the  United  States  National  Museum  (Cat.  No.  4848). 

ELONICHTHYS  HTPSILBPIS  Haj. 

Plate  9,  fig.  3;  plate  10,  fig.  3. 

Ehnichthys  peUigerus  hypsilepis  Hat,  Proc.  Amer.  Philos.  8oc.,  vol.  39,  1900, 

p.  117,  pi.  7. 

The  material  at  Doctor  Hay's  command  at  the  time  of  establish- 
ing this  species  (regarded  by  him  as  doubtfully  distinct  from  E.  peUi- 
gerus) consisted  of  seven  specimens,  the  most  perfect  one  of  which 
was  figured  by  the  author  in  an  excellent  photographic  reproduction. 
As  contrasted  with  E.  peltigerus,  Hay  noted  that  in  all  of  the  speci- 
mens examined  by  him  which  were  well  enough  preserved,  *^the 
scales  in  several  perpendicular  rows  just  behind  the  shoulder  girdle 
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are  twice  as  high  as  long.  .  .  .  These  high  scales  gradually  become 
reduced  in  height,  so  that  those  below  the  dorsal  fin  are  about  as 
high  as  long." 

Doctor  Hay  remarks  further  that  in  his  material  ''the  caudal  fin 
is  fully  one-third  the  total  length  of  the  fish,  is  deeply  forked  and  has 
the  prolongation  of  the  body  covered  with  pointed  scales  carried  out 
apparently  to  its  very  tip.  .  .  .  Along  the  upper  lobe  of  the  tail  are 
numerous  striated  fulcra.  These  diminish  in  height  each  way  from 
the  middle  of  the  lobe."  As  regards  contour  of  the  back  the  same 
author  observes: 

The  body  appears  to  have  been  somewhat  elevated  immediately  under  the  dorsal 
fin,  the  latter  being  thus  lifted  somewhat.  The  sides  of  this  elevation  are  covered 
with  two  rows,  an  upper  and  a  lower,  of  narrow,  rather  long  scales,  which  are  directed 
parallel  with  ihe  fin  rays. 

Probably  to  this  species  should  be  referred  two  specimens  belonging 
to  the  United  States  National  Museum  collection,  which  are  shown  of 
slightly  larger  than  the  natural  size  in  the  accompanying  plates  (pi. 
9,  fig.  3;  pi.  10,  fig.  3).  The  form  of  body  is,  however,  more  slender 
than  in  the  figured  example  of  E.  hypsUepis  and  E.  peltigerua,  and  the 
dorsal  and  anal  fins  are  relatively  less  elevated  and  more  triangular. 
The  anal  fin-rays  decrease  more  rapidly  in  depth  behind,  and  there 
is  a  wider  interval  between  the  anal  and  caudal  fins  than  is  the  case 
in  those  examples  of  E.  hypaUepis  or  E.  peltigerua  which  have  come 
under  the  writer's  observation.  There  is,  however,  substantial 
agreement  in  the  number  of  rays  of  all  the  fins,  and  such  differences 
as  have  been  noted  do  not  appear  to  warrant  the  recognition  of  a  dis- 
tinct species  upon  the  evidence  of  these  examples. 

FamuUion  and  locality. — Coal  Measures;  Mazon  Creek. 

ELONICHTHYS  PERPENNATUS  EMtauu. 

Plate  9,  fig.  1. 

Elonkhihyi  perpennatus  Eastman,  Jotim.  Geol.,  vol.  10,  1902,  p.  539,  text  fig.  4; 
Bull.  Mus.  Comp.  Zool.,  vol.  39,  1903,  p.  190,  pi.  5,  fig.  49. 

This  is  a  very  small  species,  having  a  total  length  of  less  than  4  cm., 
of  which  the  head  occupies  a  little  less  than  one-fourth.  The  fins  are 
extremely  well  developed,  the  pectoral  unusually  long,  and  anal  with 
much  extended  base  line.  The  fulcra  are  minute,  scales  relativelv 
small,  obliquely  striated;  dorsal  ridge  scales  enlarged 

Our  knowledge  of  this  gracefully  formed  and  highly  ornamented 
small  species  has  hitherto  been  confined  to  the  original  holotype, 
now  preserved  in  the  Museum  of  Comparative  Zoology  at  Harvard 
College.  A  second  example,  which  seems  referable  to  this  species, 
is  that  shown  in  plate  9,  figure  1.  It  is  in  counterpart,  and  bears  the 
U.S.N.M.  catalogue  number  4326.    The  paired  fins  have  become 
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lost,  together  with  the  greater  portion  of  the  caudal,  and  the  recum- 
bent rays  of  the  dorsal  have  become  closely  appressed  and  are  in  part 
concealed  by  matrix.  No  other  examples  of  this  species  besides  the 
two  that  are  here  mentioned  have  come  to  light. 

Formation  and  locality. — Coal  Measures;  Mazon  Creek,  Illinois. 

Family  PLATYSOMATIDAE. 

Three  species  of  the  genus  Platysomus  have  been  established  upon 
the  evidence  of  a  single  specimen  each  from  the  Mazon  Creek  locaUty, 
all  imsatisfactorily  illustrated  and  described;  and  a  fourth  species 
(P.  paJmaris  Cope)  has  been  made  known  from  the  Permian  of  the 
southern  part  of  Indian  Territory.  The  species  founded  upon  Mazon 
Creek  types  have  been  named  as  follows:  P.  orbicularis,  P.  circularise 
and  P.  lacovianus.  The  first  mentioned  of  these  has  been  reiaves- 
tigated  by  the  present  writer  and  transferred  to  the  genus  Cheirodus. 
The  holotype  of  P.  drcularis  is  preserved  in  the  Museum  of  Illinois 
State  University  at  Urbana,  and  the  counter  impression  of  the  same 
specimen  in  the  American  Museiun  of  Natural  History,  labeled  in 
Newberry's  handwriting. 

Genus  CHEIRODUS  M'Coy. 

In  this  genus  the  trunk  is  rhombic,  pectoral  fins  insignificant,  and 
pelvics  absent;  the  scales  are  deep  and  slightly  imbricated;  margin 
of  mouth  toothless,  pterygoid  and  splenial  with  two  denticulated  long- 
itudinal ridges. 

CHEIRODUS  ORBICULARIS  (Newberry  and  Worthen). 
Plate  9,  fig.  2. 

Platysomus  orbtcularis  Newberry  and  Worthen,  Palaeont.  Illinois,  vol.  4, 1870, 

pi.  3,  fig.  1  (no  description). 
Chevrodus  orbicularis  Eastman,  Bidl.  Mus.  Gomp.  Zool.,  vol.  39, 1903,  p.l93,  pi.  5, 

fig.  62. 

It  is  not  known  where  the  holotype  of  this  species  is  now  preserved. 
A  poor  figure  of  this  unique  specimen  was  given  by  the  original  au- 
thors, unaccompanied  by  any  textual  description.  Upon  the  evi- 
dence of  a  number  of  specimens  belonging  to  the  Peabody  Museum  of 
Yale  University,  one  of  which  was  labeled  in  Newberry's  handwriting 
as  pertaining  to  this  species,  an  amended  definition  of  it  was  drawn 
up  by  the  present  writer,  which  may  be  here  restated: 

A  small  species,  attaining  a  Tnaximum  length  of  about  4.5  cm.  Trunk  deep,  orbicu- 
lar in  outline,  the  dorsal  margin  elevated  into  a  prominent  peak  at  about  its  middle 
point,  and  the  ventral  margin  angulated  to  a  somewhat  less  extent  at  a  point  about 
midway  between  the  branchial  apparatus  and  the  narrow  caudal  pedicle.  Facial 
contour  of  head  steep,  cranial  plates  granulated  and  striated;  the  head  with  opercular 
apparatus  contained  about  two  and  one-half  times  in  the  total  length  to  the  base  of  the 
caudal  fin.    Dorsal  and  anal  fins  arising  at  a  considerable  distance  behind  the  mar- 
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ginal  peaks,  and  extending  close  to  the  origin  of  the  caudal  fin;  the  latter  nearly  equi- 
lobate,  its  upper  lobe  with  well-developed  fulcra,  and  its  width  at  distal  extremity 
equalling  about  one-third  the  inaximuin  depth  of  trunk.  Dorsal  fin  with  50  or  liiore 
rays,  caudal  and  anal  each  with  a  somewhat  lesser  number.  (Paired  fins  not  observed . ) 
Scales  ornamented  externally  with  Mnt  longitudinal  striae  and  usually  one  longi- 
tudinal ridge  situated  neax  the  anterior  border  of  each  scale;  attached  euiiace  coarsely 
striated,  the  striae  being  nearly  vertical  on  the  deeper  flank  scales,  but  oblique  on 
those  situated  dorsally  and  ventxally  and  in  the  caudal  region.  Scales  of  the  anterior 
part  of  the  trunk  arranged  in  nearly  vertical  narrow  bands,  those  toward  the  tail  show- 
ing a  slight  downward  and  backward  obliquity,  and  those  at  the  base  of  anal  fin 
leflexed  forward  toward  the  ventral  margin. 

A  single  small  specimen,  catalogued  as  No.  4404,  fairly  well  pre- 
served and  in  counterpart,  is  contained  in  the  United  States  National 
Museum  collection  (from  the  R.  D.  Lacoe  coll.).  One  of  the  halves  of 
this  specimen  is  shown  of  the  natural  size  in  the  accompanying  plates, 
and  some  of  the  details,  such  as  scale  ornament,  lateral  line,  and 
minute  conical  teeth  are  more  clearly  seen  with  the  aid  of  a  lens  in 
examining  the  opposite  half,  which  is  not  figured.  For  so  small  a 
specimen,  the  dorsal  peak  at  the  middle  of  the  back  is  very  promi- 
nently elevated,  and  the  appearances  do  not  indicate  that  this  is 
merely  an  immature  example  of  some  larger  form.  An  understand- 
ing of  the  conformation  of  the  head  parts  in  this  and  related  f onns  ^ 
may  be  gained  from  consulting  the  memoir  by  Dr.  R.  H.  Traquair 
**Chi  the  structure  and  aflBnities  of  the  Platysomidae,"  published  in 
volume  29,  1879,  of  the  Transactions  of  the  Royal  Society  of  Edin- 
burgh. 

Fcmn^ion  and  locality. — Coal  Measures;  Mazon  Creek,  Grundy 
Coimty,  Illinois. 

E.  PISHES  OF  THE  TRIASSIC  SYSTEM. 

For  the  purpose  of  the  present  contribution  it  is  not  considered 
practicable  to  enter  into  a  lengthy  or  detailed  account  of  the  large 
store  of  fossil  fishes  from  Mesozoic  and  Cenozoic  horizons  belonging 
to  the  collections  of  the  United  States  National  Museum,  in  view  of  the 
fact  that  the  majority  of  these  belong  to  well-known  genera,  the 
anatomical  structure  of  which  approaches  rather  closely  to  that  of 
modem  forms,  and  the  systematic  position  of  which  is  pretty  cer- 
tainly ascertained.  A  few  general  remarks  on  the  collection  of  post- 
Palaeozoic  fishes  as  a  whole,  followed  by  particular  notice  of  certain 
new  or  especially  interesting  species,  will  be  sufficient  for  this  section 
of  the  report, 

Triassic  fishes  are  extremely  well  represented  in  the  Museum  col- 
lection. From  the  Triassic  rocks  of  eastern  North  America  very 
extensive  collections  were  made  in  the  Connecticut  Valley  region  dur- 

>  A  restoratioii  of  the  skeleton  of  Cftefroduf^ranttZontf  (Young)  is  gtven  in  plate  5,  figure  1,  of  this  memoir 
and  one  of  PltKyaomiM  jtrtatttf  A^usis  in  plate  6,  figure  1. 
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ing  the  early  nineties  by  Mr.  S,  Ward  Loper,  of  Middletown,  Connec- 
ticut, under  the  direction  of  Prof.  W.  M.  Davis;  and  in  particular, 
the  specimens  obtained  by  him  from  one  or  two  localities  near  Guil- 
ford, Connecticut,  deserve  notice  for  the  excellence  of  their  preserva- 
tion, and  the  clearness  with  which  certain  doubtful  points  in  the 
anatomical  structure  are  revealed.  Several  typical  examples  from 
this  locality  have  been  selected  for  illustration  in  plates  12  and  13. 

A  number  of  fine  examples  of  Semionotid  fishes  from  the  Newark 
system  of  New  Jersey  (pi.  12,  fig.  3),  and  a  few  from  the  Richmond 
coal  field  of  Virginia,  both  of  Upper  Triassic  age,  are  contained  in  the 
collection.  An  exceptionally  perfect  specimen  of  Semionotus  degans 
Newberry  (Cat.  No.  8109)  from  Boonton,  New  3&c^ejy  is  shown  in  plate 
15,  figure  3.  The  genus  DictyopygCj  founded  upon  a  nearly  complete 
fish  from  the  Richmond  basin,  is  invested  with  some  historical 
interest  on  accoimt  of  its  having  been  studied  by  Charles  Lyell, 
Philip  Grey  Egerton,  and  Louis  Agassiz  during  the  fourth  decade 
of  the  last  century.* 

From  the  Cordilleran  region  of  this  country  a  large  quantity  of 
fish-remains,  now  in  the  National  Museum  collection,  was  obtained 
by  Dr.  C.  D.  Walcott  in  the  years  1879-80,  when  exploring  the  Eanab 
Canon  of  Utah  and  Arizona  as  his  first  work  in  connection  with  the 
United  States  Geological  Survey.  During  the  past  decade  some  fur- 
ther remains  from  the  Shinarump  group  of  southwestern  Colorado 
have  been  obtained  by  Dr.  Whitman  Cross,  who  has  shown  that 
there  are  strong  reasons  for  correlating  the  Triassic  portion  of  this 
group,  as  defined  by  Powell,  with  the  lower  part  of  the  Dolores  forma- 
tion of  Colorado.  In  the  course  of  his  discussion  of  the  homotaxial 
relations  of  this  group.  Doctor  Cross  introduces  a  section  in  Kanab 
Valley,  Utah,  made  by  Doctor  Walcott  in  1879,  showing  the  precise 
position  of  the  beds  (Nos.  11  and  13)  whence  the  fish  remains  were 
derived.  A  reptihan  faima  occurs  in  the  Shinarump  conglomerate, 
and  the  fish  beds  of  the  Kanab  section  occur  some  hundreds  of  feet 
above  this  member.^ 

Although  the  fish-remains  from  this  section  are  extremely  frag- 
mentary, it  is  possible  to  recognize  with  certainty  the  presence  of  the 
genera  Lepidotus  and  P7u)lidophoru8;  and  on  first  examining  this 
material  the  writer  concluded  from  their  general  aspect  that  they 
indicated  a  foreshadowing  of  Liassic  conditions.'  During  the  past 
year,  however,  more  complete  specimens  of  the  genus  Lepidotus 
have  been  studied,  the  largest  and  best  preserved  of  which  are  illus- 

iLyell's  paper  an  the  ooal  field  of  the  James  River,  near  RinhmiWHl,  Va.,  is  found  in  Quart.  Jooni. 
Geol.  Soo.,  Tol.  3, 1847.  Some  interesting  oorreepoDdenoe  between  Lyell  and  Egerton  has  leoently  come  to 
light,  and  is  published  in  the  Annals  of  the  Carnegie  Museum  (vol.  9, 1914,  pp.  189-148). 

< Cross,  W.  The  Triassic  portion  of  the  Shinarump  Group.  Joum.  Geol.,  vol.  Id,  1908,  pp.  97-123.  A 
Devonian  fish  fauna  from  this  region  is  also  mentioned  by  Dr.  Walcott. 

-TriaBstoFteheaolCflniieotlont.   Conn.  State  Qeol.  Nat.  Hist.  Surv.  BuU.  18»  1911,  p.  36. 
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trated  in  the  figures  at  the  bottom  of  plates  12  and  13.  Although  a 
precise  specific  determination  is  impossible,  nevertheless  a  near 
comparison  may  be  made  with  the  Semionotid  form  described  by 
Michael  as  Prdlepidoius  gaUinddj  from  the  Upper  Keuper  of  Silesia.^ 
(A  series  of  naturally  associated  licpidotid  scales  is  shown  in  plate 
10,  figure  7.)  The  character  of  the  Kanab  Valley  fish-fauna  certainly 
differs  markedly  from  that  of  the  eastern  United  States,  the  differ- 
ences being  probably  attributable  to  the  different  nature  of  the  sedi- 
mentation in  the  two  regions. 

A  very  important  suite  of  material  from  the  Trias  of  South  Africa 
comprising  well-preserved  specimens  of  Semionotiia  capensis  Wood- 
ward is  contained  in  the  collection.  The  anatomical  structure  of 
this  species  has  been  carefully  investigated  by  the  late  Dr.  E.  Schell- 
wien.*  Finally,  mention  should  be  made  of  a  small  but  interesting 
collection  of  fossil  fishes  from  the  Hawkesbiuy  Series  at  Gosford, 
New  South  Wales,  one  specimen  among  the'niunber  being  a  peculiar 
form  of  Bd(morhynchuSy  presently  to  be  described.  The  ichthyic  fauna 
of  this  formation  has  been  investigated  principally  by  Dr.  A.  S. 
Woodward.' 

Family  CATOPTERIDAE  Woodward. 

This  family  comprises  Triassic  fusiform  fishes  resembling  Palaeoni- 
scids  in  general  structure,  but  having  an  abbreviate  heterocercal  tail, 
and  lepidotrichia  which  only  sUghtly  exceed  the  radials  in  number. 
The  latter  also  appear  to  be  formed  chiefiy  of  one  proximal  segment. 
The  ganoid  scales  are  rhombic;  the  teeth  slender  and  conical. 

The  family  is  accompanied  in  the  Trias  by  other  chondrosteans 
which  became  eel-shaped  (Bdorun^hyruMdae)  and  died  out  during  that 
period.  StiU  others,  which  gradually  lost  their  scaly  covering  and 
head  bones  (Cflumdrosteua)  continued  to  survive,  and  are  represented 
by  the  sturgeons  of  the  existing  faxma.  The  relations  of  this  family 
are,  therefore,  with  modem  sturgeons  rather  than  with  the  two  sur- 
viving genera  of  ProtospondyU,  Amia  and  Lepidosteus. 

Genu*  CATOPTERUS  Redfleld. 

The  type-species  of  this  genus,  C.  gracilis,  was  described  by  J.  H. 
Redfield  in  1837.  A  decade  later  the  second  known  species  of  Oatop- 
tenia  was  described  by  Sir  PhiUp  Grey  Egerton,  when  the  new  genus 
Dicbyopyge  was  established  by  him  upon  the  evidence  of  fairly  well 
preserved  specimens  from  the  Richmond  coal  field  of  Virginia. 

^Ifiohael^R.  UebereiiieiieaeLepidostelden-Qattaiigausdeinoberop  Keuper  ObersohlesieDS.  Zeitschr. 
DeutMdi.  Geol.  Om.,  vol.  46, 1888,  pp.  710-729. 

<SoheUwieii,  £.   Ueber  Semionotus  Ag.  Phys-Okoo.  Oes.,  KAnigsberg,  1901. 

*  Woodward,  A.  8.  The  fossil  flahes  of  the  Ha^itosbary  Series  at  Qosford.  Mem.  QeoI.Sarv.  New  South 
Wales,  PataMiit.,  No.  4, 1800. 
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CATOPTEBUS  ORACIUS  Bedlleld. 

Plate  12,  figs.  1,  2;  plate  13,  figs.  1,  2. 

Calopteras  gracilis  J.  H.  Redfield,  Ann.  Lyceum  Nat.  Hist.,  N.  Y.,  vol.  4, 1837, 
p.  37,  pi.  1. — Newbeery,  Monograph.  U.  S.  Geol.  Surv.,  vol.  14, 1888,  p.  55, 
pi.  16,  figs.  1-3.— Eastman,  Conn.  State  Geol.  Nat.  Hist.  Surv.  Bull.  18, 1911. 

Among  the  most  instructive  specimens  that  have  come  under  the 
writer's  observation  for  elucidating  the  much  vexed  subject  of  the 
cranial  osteology  of  this  species  and  genus,  first  mention  should  be 
made  of  one  of  the  original  cotypes  of  C.  gracUia,  now  preserved  in  the 
Peabody  Museum  at  Yale  University;  and  scarcely  inferior  in  impor- 
tance are  several  small  specimens  from  the  Connecticut  Valley  region 
belonging  to  the  United  States  National  Museum.  Two  of  these  lat- 
ter, from  Durham,  Connecticut,  are  shown  in  the  accompanying  plate 
12,  and  a  larger  one  from  Guilford,  in  plate  13,  figure  1.  The  original 
of  plate  13,  figure  2,  from  the  TWas  of  Durham,  Connecticut,  is  of 
value  for  illustrating  how  the  depth  of  body  is  apparently  increased 
by  accidental  crushing  prior  to  fossilization.  In  this  specimen  it  is 
easy  to  distinguish  the  row  of  dorsal  ridge-scales  which  has  been 
pushed  over  to  one  side  and  occupies  a  position  at  some  distance 
below  the  upper  contour  line  of  the  fossil.  Examples  of  mechanical 
deformation  of  this  kind  point  to  the  extreme  degree  of  caution  that 
is  necessary  in  attempting  to  trace  the  dorsal  and  ventral  contours  of 
crushed  specimens  of  this  and  the  accompanying  genus  Semionotus 
in  the  Triassic  rocks  of  North  America. 

To  speak  more  particularly  of  the  cranial  osteology,  it  must  be 
admitted  that  scarcely  anything  can  be  added  to  the  facts  already 
known.  The  bones  forming  the  cranial  roof  are  as  a  rule  firmly  coal- 
esced and  their  sutures  concealed  by  the  tubercular  ornamentation. 
Apparently  the  superior  border  of  the  orbits  is  formed  by  the  large- 
sized  frontals,  which  are  boimded  behind  by  the  parietals  (the  latter 
separated  in  the  median  line  by  a  small-sized  supra-occipital)  and 
squamosal.  The  inferior  border  of  the  orbit  is  formed  by  the  expanded 
posterior  portion  of  the  maxilla,  which  is  of  relatively  large  size  and 
decidedly  Palaeoniscid-Uke  in  form.  This  plate  bears  numerous  fine, 
acutely  conical  teeth,  and  there  is  also  present  a  small  dentigerous 
premaxilla,  which  is  often  foimd  detached  from  the  other  mouth- 
parts. 

Just  how  the  facial  plates  are  arranged  in  the  space  lying  between 
the  orbit  and  shoulder-region  (clavicle)  is  difficult  to  determine. 
Newberry's  interpretation  of  the  elements  covering  this  area  in  a 
single  specimen  studied  by  him  is  open  to  serious  question.  At  least 
one  postorbital  is  present  in  its  normal  position  behind  the  eye,  and 
there  may  possibly  be  another,  or  suborbital,  below  it.  Behind  these 
plates  is  the  area  commonly  occupied  by  the  operculum  and  suboper- 
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cultiin,  but  the  preoperculum  was  probably  much  reduced  and  nearly 
concealed  by  adjacent  elements. 

Fiynna/lion  amd  locality. — ^Upper  Trias;  Connecticut  Valley  and 
New  Jersey. 

Family  BELONORHYNCHIDAE  Woodward. 

Of  this  family  of  Triassic  chondrosteans,  only  a  single  genus  which 
is  capable  of*  satisfactory  definition  has  hitherto  been  discovered. 
This  is  BdoTwrJi/ynchus,  represented  by  about  a  dozen  species.  Under 
the  term  of  SaurichtTiys  Agassiz  are  provisionally  included  several 
species  which  may  be  generically  identical  with  Bdonorhynchus,  as 
suggested  by  Otto  Reis,*  but  for  the  present,  following  Woodward's 
example,  it  seems  preferable  to  retain  the  established  systematic 
arrangement. 

Two  representatives  of  BelonorhyTichua  have  been  described  byA.S. 
Woodward  from  the  Upper  Trias  of  Gosford,  New  South  Wales. 
These  have  been  named  B.  gigas  and  B.  gracilis,  and  differ  from  other 
known  species  in  the  form  of  dermal  scutes  and  minor  details  of  the 
fins  and  scales.  From  the  same  horizon  and  locahty  a  single  very 
peculiar  specimen  has  been  obtained  which  recalls  in  some  respects, 
such  as  body  contour  and  character  of  the  remote  dorsal  fin,  the  smal- 
ler of  these  species  (B.  gracilis).  But  the  conformation  of  the  head 
and  obtuse,  rounded  snout  does  not  agree  at  all  with  the  features 
which  we  are  accustomed  to  associate  with  members  of  this  genus  for 
the  corresponding  region;  and  the  specimen  in  question  is  clearly 
anomalous  in  this  regard. 

The  specimen  jxist  referred  to  belongs  to  the  Museum  collection, 
and  is  shown  in  plate  14,  figure  3.  It  is  embedded  in  the  same  slab  of 
sandstone  in  which  are  contained  several  specimens  of  Cleithrolepis, 
SemionotuSf  and  Dictyopyge,  the  whole  block  being  entered  under  the 
catalogue  number  1842.  Unfortxmately  the  condition  of  the  speci- 
men does  not  permit  of  a  closer  identification  than  to  suggest  being 
included  as  an  aberrant  representative  of  the  Belonorhynchidae,  with 
much  abbreviated  snout.  Sutures  in  the  cranial  shield  are  not  dis- 
tinguishable, and  it  would  appear  as  if  the  actual  bone  substance  had 
been  fractured  and  exposed  to  weathering.  Under  such  circum- 
stances we  are  not  warranted  in  establishing  a  new  genus  or  species 
upon  the  evidence  of  the  sohtary  specimen  before  xis,  but  a  figure  of 
it  is  given  in  the  hope  that  further  enlightenment  may  be  at  some 
later  time  forthcoming. 

1  Geogn.  Jahresb.,  1801,  p.  149. 
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Fanuly  SEMIONOTIDAE  Woodward. 

A  study  of  the  charaoters  of  this  family  shows  that  the  genera  in- 
cluded under  it  are  fully  developed  Protospondyli,  that  is  to  say, 
they  belong  clearly  to  that  large  group  of  ''ganoid"  fishes  which 
flourished  chiefly  during  the  Thassic  and  Jurassic  periods,  but  de- 
clined rapidly,  and  is  represented  at  the  present  day  by  only  two 
fresh-water  genera,  Lepidosteus  and  Amia.  From  .what  ancient 
stock  the  Semionotidae  and  other  Protospondli  are  descended  we 
do  not  precisely  know,  but  it  may  reasonably  be  inferred  that  the 
late  Palaeozoic  forerunners  (AcentropTionis, etc.)  of  the  higher  suborder 
were  derived  from  a  modified  type  of  chondrostean.  Beyond  this, 
when  we  inquire  as  to  the  origin  of  the  Chondrostei  thenaselves,  we 
find  but  few  facts  for  our  enlightenment.  Their  origin  is  at  least  as 
ancient  as  that  of  the  ''fringe-finned  ganoids,''  but  there  is  as  yet  no 
evidence  of  a  genetic  connection  between  the  Chondrostei  and  cross^ 
opterygians.  Enough,  however,  has  been  ascertained  to  show  that 
already  in  the  Trias  and  probably  even  earlier  the  divergence  between 
chondrosteans  and  Protospondyli  was  strongly  marked. 

SBMIONOTUS  ELEGANS  (Newberry). 
Plate  15,  fig.  3. 

I$chypteru$  eUgans  Nbwberet,  Monogr.  U.  S.  Geol.  Surv.,  vol.  14,  1888,  p.  37, 

pi.  7,  fig,  2;  pi.  10,  fig.  1;  pi.  14,  figs.  1,  2. 
iBchypterui  modestus  Newberbt,  Monogr.  U.  S.  Geol.  Surv.,  vol.  14,  1888,  p.  38, 

pi.  9,  figs.  1,  3. 

The  original  specimens  serving  for  the  establishment  of  this  species 
are  now  preserved  in  the  American  Museum  of  Natural  History  in 
New  York,  They  are  nearly  complete  fishes,  but  much  crushed,  and 
in  becoming  flattened  their  characteristic  features  have  become  ob- 
scured. A  large-sized  specimen,  17  cm.  in  total  length,  and  more 
perfectly  preserved  than  any  other  example  of  this  species  seen  by 
the  writer,  ia  contained  in  tiie  United  States  National  Museum  col- 
lection (Cat,  No.  8109).  It  is  from  the  Trias  of  Boonton,  New  Jersey, 
and  represented  in  my  plate  15,  figure  3. 

Genus  LEPIDOTUS  Agassiz. 

Syn.  Prolepidotus  Michael. 

Numerous  species  of  this  genus  have  been  described,  but  many  are 
imperfectly  known.  No  indications  of  the  genus  have  yet  been  re- 
ported from  this  country,  with  the  exception  of  certain  isolated 
scales  from  the  Eliowa  shales  (Cretaceous)  of  Kansas.  The  following 
new  species  is  regarded  as  standing  in  close  relations  with  L.  gaUineki 
(Michael),  from  the  Rhaetic  of  Upper  Silesia. 
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LEPmOTUS  WALCOTTI,  new  i 

Plate  12,  fig.  4;  plate  13,  fig.  3. 

An  imperfectly  definable  robust  species  of  moderate  size,  attaining 
a  total  length  of  about  30  cm.,  and  exhibiting  similar  proportions  as 
in  L.  minor  and  L.  notopterus;  apparently  closely  related  to  the  Upper 
Triassic  L.  gaUineki.  Scales  smooth,  thick,  deeply  overlapping,  not 
serrated;  clavicle  extremely  massive;  head  parts  and  paired  fins 
not  observed;  dorsal  with  about  15  stout  rays.  (Cat.  No.  8119, 
V.S.NM.) 

It  is  to  be  regretted  that  no  complete  individuals  of  this  early 
representative  of  the  genus  have  yet  been  discovered.  The  examples 
figured  in  the  accompanying  plates  are  the  most  perfect  which  are 
contained  in  the  collection  made  by  Doctor  Walcott  during  his  first 
work  in  connection  with  the  United  States  Geological  Survey.  Al- 
though the  collections  were  made  more  than  35  years  ago  by  Doctor 
Walcott,  in  whose  honor  I  have  pleasure  in  dedicating  the  species, 
it  does  not  appear  that  any  other  person  has  obtained  fish  remains 
from  the  Utah  Trias,  nor  has  any  other  species  of  Lepidotus  been 
described  from  this  coimtry. 

Although  fish  remains  were  found  by  Doctor  Walcott  in  considera- 
ble abundance  in  the  Kanab  section,  no  other  fossil  vertebrates  were 
noticed  by  him.  Besides  LepidotTis,  the  only  other  genus  that  can 
be  certainly  identified  among  the  remains  is  PJiolidophorvs,  evidently 
of  primitive  character.  A  single  saurian  tooth,  perhaps  crocodilian, 
has  also  been  recognized.  This  latter  is  significant  in  view  of  the 
fact  that  a  Triassic  saurian  fauna  has  been  found  on  the  Little  Colo- 
rado in  Arizona,  in  the  San  Juan  Valley,  Utah,  not  far  from  the  Colo- 
rado River,  at  various  points  in  southwestern  Colorado  where  Doctor 
Cross  has  been  engaged  in  survey  work  for  many  years,  and  in  the 
vicinity  of  Lander,  Wyoming,  where  Dr.  S.  W.  Williston  has  made 
odlections.  Li  the  opinion  of  Doctor  Cross,  as  stated  to  the  writer 
in  a  personal  communication,  ^'the  horizon  exploited  by  Williston  ^ 
in  Wyoming  is  the  same  as  that  which  furnished  the  vertebrates 
described  by  Lucas '  in  Arizona. 

The  section  made  by  Doctor  Walcott  in  the  Kanab  Valley,  Utah, 
was  first  published  by  Doctor  Cross,  as  already  remarked,  in  1908. 
That  part  of  it  lying  above  the  Permian  is  here  introduced  in  order  to 
show  the  relations  of  the  beds  which  carry  a  vertebrate  f  aima. 

SECTION  IN   KANAB   YALLBT,   UTAH,   MADE   BT  C.   D.   WALCOTT,   1879. 

Jtarasnc. 

Feet 

1.  White  Cliff  sandgtone,  massive,  cross-bedded,  light  gray,  broken  into  five 

principal  belts  by  horizontal  lines  of  bedding 585 

1  WUUston,  S.  W.  Notice  of  some  new  reptiles  from  the  Upper  Trias  of  Wyoming.  Joum.  OeoL,  voL 
12, 1904,  pp.  688-097. 

*  LnoBSy  F.  A.  Vertebrates  flrom  the  Trias  of  Aricona.  Sdenoe,  voL  14, 1901,  p.  376.  A  new  batrachian 
luod  ftnewnptUeftom  thdTilas  of  Arisona.    Proc.  U.  8.  Nat  Mus.,  toL  27, 1904,  pp.  19^-195. 
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8BGTION  IN  EANAB  VALLEY,   UTAH,   MADE  BY  C.   D.    WALCOTT,   1879 — Continued. 

Tria8S%c. 

Feet. 

2.  Vermilion  sandstone;  cross-bedded,  friable,  readily  disint^prating,  form- 

ing the  foothills  and  slope  to  the  more  compact  sandstones  at  the  northern 

end  of  Vermilion  Cliff  Canyon 650 

3.  Gray  and   reddish-brown  cross-bedded    sandstone.    Horizontal  beds  of 

varying  thickness  divide  the  mass  into  bands  of  from  25  to  100  feet  in 
thickness 300 

4.  Evenly  bedded  red  sandstones;  upper  portion  an  indurated,  dark  reddish- 

brown  stratum;  indurated  layers  alternate  with  more  friable  layers  and 
shales  beneath 120 

5.  Massive  gray  sandstone,  cross-bedded;  upper  portion  is  a  light-gray  massive 

friable  bed.  The  entire  mass  is  subdivided  into  six  principal  beds  by 
subhorizontal  lines  of  bedding  of  a  dark,  more  indurated  sandstone.  The 
beds  are  from  20  to  80  feet  in  thickness,  and  may  be  seen  on  many  steep 
escarpments  along  the  canon 310 

6.  Solid,  partially  cross-bedded  sandstone,  changing  from  gray  to  various 

shades  of  red 20 

7.  Evenly  bedded,  light-red  sandstone  with  a  thin  layer  of  intercalated  gray 

sandstone 20 

8.  Dark-red  sandstone;  massive  layers  alternating  with  shale,  which  disinte- 

grates and  forms  a  sloping  talus  to  the  gray  sandstone  beneath 180 

9.  Light-gray  sandstone 6 

10.  Bedded  sandstone  of  various  shades  of  red  and  gray.    The  layers  of  sand- 

stone and  their  shaly  partings  are  irregular  in  thickness.  Sc:olithus  bor- 
ings occur  in  great  numbers  in  a  friable  yellow  sandstone.  Fragments  of 
vegetable  matter  and  carbonized  wood  also  were  seen 230 

11.  Thin  layers  of  sandstone,  alternating  with  bands  of  fine  argillaceous  shale 

holding  fish  teeth  and  shells 25 

12.  Massive  light-brown  sandstone,  broken  up  into  thick  layers 50 

13.  Alternating  layers  of  sandstone  and  fine  argillaceous  shales  with  fish  teeth, 

etc 25 

A  detailed  section  of  13  is  as  follows: 

a.  Light  sandy  layers  with  shaly  partings 7 

5.  Fine,  smooth,  arenaceous  and  aigillaceous  shales,  drab  brown  to 
red  with  fillets  of  green .    A  few  fish  scales  were  found 6 

c.  Fine-grained,  light-colored  sandstone,  2  to  4  feet  in  thickness 4 

d.  Same  as  (6),  only  more  fossiliferous 8 

14.  Reddiah-brown  friable  sandstone,  broken  into  layers  1  to  6  feet  thick,  with 

shaly  partings 120 

15.  Alternating  bands  of  marls  and  shales,  with  layers  of  friable  light  and  red- 

dish-brown sandstone 70 

16.  Reddish-brown  sandstone  broken  up  into  layers  2  to  7  feet  in  thickness  with 

a  stratum  of  gray  sandstone  at  the  base 20 

17.  Arenaceous  and  earthy  gypsiferous  shales;  marlites,  piuT)le,  brown,  bluish- 

green,  and  green,  forming  low,  rounded  foothills  and  slopes  from  the  Ver- 
milion cliffs  to  the  Shinarump  conglomerate 650 

18.  Gray  conglomerate  and  sandstone.    Conglomerate  formed  of  small,  aga- 

tized  pebbles  and  holding  silicified  wood , 50 

Total  of  Triaasic 2,846 
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F.  PISHES  OF  THE  JURASSIC  SYSTEM. 

There  are  a  number  of  well-preserved  specimens  of  ganoid  fishes 
in  the  collection  from  the  Lias  of  Lyme  Regis,  Dorsetshire,  the  Lias 
of  Holzmaden,  Wurttemberg,  the  Upper  Jurassic  Lithographic  lime- 
stone of  Solenhofen,  and  a  few  types,  chiefly  of  Pholidophorus,  des- 
cribed by  the  present  writer  from  the  Jurassic  of  the  Black  Hills, 
South  Dakota.  Some  of  the  larger  and  more  interesting  specimens 
from  Solenhofen  (Squatina,  Gyrodus,  Aspidorhynchtis,  etc.)  are  to  be 
seen  on  exhibition  in  the  hall  of  fossil  vertebrates. 

In  contrast  to  the  large  and  attractive  specimens  of  the  usual  type 
with  which  we  are  familiar  from  the  Solenhofen  locality,  two  small 
forms,  evidently  juvenile,  call  for  special  notice,  being  in  each  case 
the  only  known  example  of  the  young  of  the  species  represented. 
These  are  described  in  the  following  paragraphs. 

Family  ASPIDORHYNCHIDAE. 
The  most  recent  discussion  of  the  structural  organization  of  typical 
members  of  this  family  is  that  of  Paul  Assmann,  in  the  first  voliune 


FlO.8. — ASPIDORHTNCHUS  ACaTIBOSTBIS  AOASSIZ.     UPPES  JUSA  (UTHOORAFHIC  STONE),  SoLENHOFEN, 

Bavabia.  Lateral  aspect  of  cranium,  xi  (after  P.  Assmann.  ang,  anoulare;  d,  dentart; 
/,  frontal;  iapt  interoperculum;  j,  juoal;  Z,  lachrymal;  m,  mazqxart;  meth,  mesethmoid;  n, 
rostrum;  oe.  «up.,  sxtpraocopital;  op,  operculum;  p, parietal;  prtf,  predentart;  prf,  prefrontal; 
prm,  premazillart;  pt/,  postfrontal;  prop,  preopercxtlum;  9ang,  sueanoularb;  8op,  suboper- 

CULUM. 

of  Archiv  fiir  Biontologie,  1906  (pp.  51-79).  It  deals  chiefly  with 
the  type  species,  A.  acutirostris  Agassiz  (text  fig.  8).  The  anatomy 
of  the  allied  genus  Belonostomus  has  been  carefully  investigated  by 
Dr.  Benjamin  Vetter  *  and  some  well  preserved  examples  belonging 
to  the  Carnegie  Museiun  have  recently  been  figured  by  the  present 
writer.' 

1  Vetter,  B.  Die  Fische  aus  dem  lithographischen  Schlefer  Im  Dresdener  Museum.  Mittheil.  K5n.  Mln- 
eral.-Geol.  Prsehlst.  Museum  Dresden,  pt.  4, 1881. 

s  Memoirs  Carnegie  Museum,  vol.  6,  Nos.  6  and  7, 1914-15.  The  plates  for  these  two  publications,  and 
also  those  for  Memoir  No.  6  of  the  same  volume,  were  printed  without  proofs  having  been  submitted  to  the 
aathor;  and  in  the  case  of  one  of  the  illustrations,  that  of  Sfuatimi  minor ,  the  original  drawing,  which  is 
misleading,  was  not  prepared  under  his  direotioii. 
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Genus  BELONOSTOMUS  Acassiz. 

BBLONOSTOMUS  TBNUIROSTSIS  (AgMils). 
Plate  14,  fig.  2. 

ABpidorhynchtis  tenuirostrU  Aoassiz,  Polss.  Foas.,  vol.  2,  pt.  2,  1833,  pp.  14,  143, 
297. 

Belanostomus  tenuirostris  Wagner,  Abh.  Bayer.  Akad.  Wias.,  Math.-Fhys.  CI., 
vol.  9,  1863,  p.  691.— Vetteb,  Mittheil.  K.  Mln.-Oeol.  Miw.  Dresden,  pt.  4, 
1881,  p.  85.— Eastman,  Mem.  Carnegie,  Mus.,  vol.  6, 1914,  Noe.  6,  7. 

The  beautifully  preserved  example  shown  in  plate  14,  figure  2,  is  of 
interest  for  displaying  an  early  growth  stage  in  the  young  of  this 
species.  Its  total  length  being  a  trifle  under  14  cm.,  it  is  much  the 
smallest  individual  yet  recorded.  The  rostrum  appears  relatively 
longer  than  in  the  adult,  and  extends  for  a  relatively  greater  distance 
in  advance  of  the  presymphysial  bone;  thus  proving  that  in  this 
species,  as  is  also  true  for  Aspidorhynchus,  the  snout  and  mandible 
attain  their  full  development  at  an  early  stage,  subsequently  increas- 
ing only  in  thickness.  This  condition  was  first  noted  by  Vetter  in  the 
type  species  of  Aspidorhynchus,  and  his  observations  on  the  jaws  of 
that  form  are  of  sufficient  interest  to  be  quoted  in  this  connection: 

Der  Oberkiefer  (mit  Rostrum)  ist  hier  wie  dort  aus  denselben  Elementen  susammen- 
gesetzt  und  im  ganzen  auch  fihnlich  gebildet,  namentlich  ist  der  AusBchnitt  (^chan- 
crure),  in  welchen  der  Unterkiefer  hineinpasst  und  welchen  Agaasiz  ausdrftcklich 
ab  ausschliessendes  Merkmal  von  Asp.  hinstellt,  auch  bei  Bel.  vorhanden,  wenn  auch 
noch  etwas  mehr  abgeflacht  (was  namentlich  bei  B.  mUngteri  der  Fall  zu  sein  scheint); 
jeden&Us  entsteht  er  hier  wie  dort  durch  das  Zusammentreffen  von  Maxillare  und 
Intermaxillare  unter  sehr  stumpfem  Winkel  und  Ueberlagerung  des  Vorderendes  des 
ersteren  durch  letzteres.  Dag^;en  ist  das  Rostrum  bei  Asp.  stets  erheblich  fiber  die 
Spitze  des  Unterkiefers  hinaus  verlfingert  (beiden  jungen  Individuen  verhfilt  auch  die 
Lange  des  vorragenden  Theils  zur  ganzen  L&nge,  vom  vorderen  Orbitahande  anger- 
echnet,  wie  2  zu  3,  bei  den  alten  wie  1 : 2,3  bis  mindestens  1 : 2)  und  dicht  vordenelben 
um  ein  Viertel  seiner  ganzen  l&Qge  fiber  jene  vorragt.  Bei  Asp.  gliedert  auch  die 
relativ  kurze  Spitze  des  Unterkiefers  als  Praemandibel  ab,  bei  Bel.  l&uft  sie  con- 
tinuirlich  und  sehr  schlank  aus  und  der  obere  Unterkief errand  bildet  nur  eineschwache 
Vorragung  gegenfiber  dem  '' Ausschnitt''  des  Oberkiefers. 

In  the  same  connection  the  author  describes  the  arrangement  of 
scales  on  the  flanks  of  Aspidorhynchus ,  and  compares  it  with  the  con- 
ditions observed  in  Belonostomus,  a  character  often  difficult  to  trace 
in  actual  specimens.    We  quote  also  the  following  paragraphs: 

£s  erscheint  mir  somit  wohl  zul&ssig,  f  fir  alle  Arten  von  Belonostomus  eine  eiemlich 
gleichartige  Form  und  Anordnimg  der  Sciiuppen  anzunehmen,  welche  sich  wesentlich 
durch  Folgendes  auszeichnet:  1)  Die  Schuppe  der  Seitenlinie  ist  durchaus  am  hSch- 
sten.  2)  Darfiber  folgt  eine  mittelhohe  Schuppe  von  im  Groben  halbkreisfOrmigem 
Umriss.  3)  Ueber  dieser  sitzen  nur  noch  eine  oder  hdchstens  zwei  kleine  dorsale 
Schuppen.  4)  Unter  der  Seitenlinienschuppeschliesst  such  eine  mittelhohe  Schuppe 
mit  beinah  horizontalem  Unterrand  an.  5)  Die  erster  der  ausserordentlich  niedrigen 
Ventralschuppen  ist  besonders  hinten  etwa  doppelt  so  hoch  als  die  folgenden. 
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Veigleicht  man  nun  damit  die  f  Or  A8pidorh3nichus  typischen  Verhaltnisse,  welche 
aus  zahlreichen  Darstellungen  hinlanglich  bekannt  sind,  bo  BtHeBt  man  auf  folgende 
duTchgreifende  Unterschiede:  1)  Die  Seitenlinienschuppe  erreicht  hOchBtens  die- 
selbe,  meistens  eine  erheblich  geringere  H6he  als  die  daninter  folgende.  2)  Diese 
schneidet  unten  wie  die  erstere  mit  schiefem  Rande  ab.  3)  Darunter  folgt  eine  mit- 
telhohe  Schuppe,  deren  hinterer  Rand  in  der  Regel  langer  ist  als  ihr  Lftngsdnich- 
mesaer,  und  nun  erst  kommen  die  niedrigen  Ventralreihen.  4)  Die  tlber  der  Seiten- 
linienschuppe stehende  Schuppe  ist  noch  ansehnlich  hoch  und  von  r^elmftssigem 
Umriss.  5)  DarQber  kommen  mindestens  3  Reihen  rhombischer,  durchweg  stark 
sculptirter  Schuppen. 

The  scale  arrangement  in  the  specimen  in  hand  is  not  clearly  dis- 
played. On  the  other  hand  the  head  bones,  teeth  of  the  maxillary 
and  mandible,  vertebral  rings  with  their  fused  arches,  and  all  of  the 
fins,  are  distinctly  visible.  The  dorsal  fin  comprises  at  least  10  rays, 
and  the  anal  a  larger  number,  apparently  about  twice  as  many. 

ForrruUion    and    locality. — ^Lower    Kimmeridgian    (Lithographic 

Stone) ;  Solenhofen  Bavaria.    The  figured  specimen  is  catalogued  as 

No.  23. 

Genus  NOTAGOGUS  Agassiz. 

This  genus  closely  resembles  Propterus,  but  differs  in  the  non- 
elongation  of  the  anterior  rays  of  the  dorsal  fin,  which  are  very 
widely  spaced,  and  in  the  less  deeply  forked  character  of  the  caudal  fin. 


NOTAGOGUS  MINUTUS»  ne 

Plate  14,  fig.  4. 

Founded  upon  a  very  small  (5  cm.  long),  nearly  complete  fish,  in 
which  the  proportions  of  head  and  trunk  are  very  similar  to  those 
(Cat.  No.  8379,  U.S.N .M.)  of  N.  irvimontis  ThioUifire,  but  with  more 
slender  form  of  body,  the  two  portions  of  the  dorsal  less  widely  sep- 
arated, each  consisting  of  about  nine  rays,  and  posterior  border  of 
scales  smooth. 

This  is  one  of  the  smallest  known  species  of  Notagogua,  and  it  is 
probable  that  the  imique  specimen  upon  which  it  is  founded  is  an 
immatiu*e  individual.  At  the  same  time  its  characters  appear  toler- 
ably distinct,  and  as  it  cannot  be  identified  as  the  young  of  any  known 
form  we  are  warranted  in  describing  it  as  representing  a  separate 
species.  Another  small  form  accompanying  the  holotype  in  the  same 
horizon  is  the  recently  described  N.  decoratus,  in  which  the  anterior 
portion  of  the  dorsal  comprises  about  10  rays,  all  widely  spaced  with 
the  exception  of  the  first  three.  N.  inimontis  is  known  only  from  the 
Cerin  locahty  in  the  ancient  province  of  Bugey,  France. 

Formation  and  locality. — ^Lower  Kimmeridgian  (Lithographic 
Stone);  Solenhofen,  Bavaria. 

Q.  PISHES  OP  THE  TERTIARY  SYSTEM. 

A  rich  assortment  of  fossil  fishes  from  the  Green  River  Eocene  of 
Wyoming  and  other  western  localities  is  contained  in  the  collection, 
and  among  the  number  are  included  several  important  type  speci- 
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mens.  From  the  Miocene  of  Florissant,  Colorado,  quantities  of  Amy- 
zon  remains,  and  from  corresponding  strata  in  Esmeralda  Comity, 
Nevada,  large  numbers  of  Leuciscus  skeletons  have  been  added  to 
the  collection.  There  is  also  an  abundant  representation  of  Eocene 
and  Miocene  ichthyic  remains  from  the  Atlantic  coast  region,  and 
from  foreign  Tertiary  horizons  mention  should  be  made  of  a  number 
of  fine  slabs  from  the  Upper  Eocene  of  Monte  Bolca,  in  northern  Italy. 
In  theiollowing  pages  some  of  Cope's  types  which  have  not  previously 
been  figured  receive  attention,  and  two  or  three  new  species  of  Ter- 
tiary fishes  are  described. 

Family  OSTEOGLOSSIDAE. 

This  family,  first  appearing  in  the  Eocene,  is  represented  by  sev- 
eral modem  genera,  two  of  which,  Osteoglossum  ^  and  Arapaima,  are 
found  in  South  American  rivers.  Heierotis  is  a  tropical  African 
genus.  The  skull  in  this  group  has  a  distinctly  primitive  appearance^ 
the  superficial  bones  being  thinly  covered  by  skin  and  having  a  sculp- 
tured surface.  The  wide  nasals,  frontals,  and  parietals  meet  in  the 
middle  line,  and  the  supraoccipital  scarcely  reaches  the  surface.  Both 
the  premaxilla  and  maxilla  are  toothed,  and  share  in  forming  the  mar- 
gin of  the  mouth;  there  is  no  supramaxilla.  The  suboperculum  is 
small,  often  hidden  behind  the  preoperculum,  and  likewise  the  inter- 
operculimi  (Goodrich). 

Geiiiis  DAPEDOGLOSStJS  Cope. 

Syn.  Phareodua  Leidy  (undefined). 

The  largest  and  best  known  species  of  this  genus  is  Z>.  testis  Cope, 
from  the  Green  River  Eocene  of  Wyoming,  of  which  beautifully  pre- 
served specimens  exist  in  the  United  States  National  Museum,  and  in 
the  American  Museum  of  Natural  History,  New  York.  One  nearly  com- 
plete skeleton  in  the  latter  institution  is  instructive  for  having  the  bones 
of  the  skull  partly  dissociated  and  displayed  to  excellent  advantage 
for  study.  It  is  catalogued  as  No.  4587.  Through  comparison  with 
this  specimen  it  has  been  possible  to  identify  positively  the  isolated 
skull  shown  in  plate  16,  figure  1,  as  belonging  to  this  species.  This 
well-preserved  craniimi  is  the  property  of  the  United  States  National 
Museimi  (Cat.  No.  4916),  and  has  been  carefully  prepared  so  as  to 
reveal  the  underside,  freed  from  the  matrix.  Its  primitive  charac- 
ters are  evident,  and  among  surviving  genera  the  resemblance  is 
closest  to  Heierotis  of  tropical  Africa. 

1  For  an  investigation  of  the  cranial  osteology  of  this  genus,  see  the  following:  Bridge,  T.  W.  On  certain 
features  of  the  skull  in  OtUoglottum  formotum.  Proc  Zool.  Soc  London,  1896,  pp.  S0a-8ia— Ridewood, 
W.  Q.  On  the  cranial  osteology  of  the  fishes  of  the  families  Osteoglossldae,  Pantodontidae,  and  Phiaoto- 
lasmldae.  Jonm.  Linn.  Soc  ZooL,  voL  10, 1906,  pp.  269-382. 
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Family  GONORHYNCHIDAE. 

This  family,  represented  in  the  Upper  Cretaceous  by  CfharitosormSf 
and  in  the  middle  Eocene  by  Notoganeus,  is  known  to  have  but  one 
surviving  species  in  the  modem  fauna.  This  is  OonorJiynchus  greyi^  a 
specialized  form  which  inhabits  the  seas  off  Japan,  South  Africa, 
Australia,  and  New  Zealand.  It  has  the  head  and  body  covered  with 
small  ctenoid  scales,  and  carries  a  ventral  barbel  on  the  prolonged 
snout.    The  supraoccipital  separates  the  parietals,  the  premaxiila 
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Fio.  9.— N0T000MBU8  06CULU8  Copi.  GBBxif  Rites  Eocm;  Twnr  C^mc,  WToimro.  Dqbsal  iA) 

AND  LATIBAL  (B)  ASPECTS  Of  CRAIOUM,  |.     (AFTEB  L.  HUSSAKOT).    ANO^  ANQULAB;  AR^  ARTICir- 

lab;  Dy  dbhtabt;  E,  ethmoid;  FB,  fbohtal;  HMt  htomamdibulab;  IOP,  imtebofebculum; 
iILP,  mbtaptebtooid;  JCE',  mahlla;  OP^opebculum;  Pil,PABiBTAL;  PPJ^^pbeibontal;  PMX, 
fbbhazilla;  POP,  pbbopebculum;  PiSP,  pabasphenoid;  PTEB,  ptebotic;  Q^qitadbate;  SANO, 
subamoulab;  80,  suPBAOocDtrAL;  80P,  subopbbculvm;  8PE,  sphenobc;  8Y,  sthplboxic;  VO, 

YOMBB;  X,  GOEEK-PLATE. 

articulates  with  the  maxilla  and  excludes  it  from  the  margin  of  the 
small  mouth.  According  to  Smith  Woodward  the  members  of  this 
family  are  related  to  the  Scopelidae. 

Genus  NOTOGONEUS  Cope. 

Syn.  ProU)caioitomu8  Whitfield. 

The  type  species  of  this  genus  is  N.  oscuhis  Cope,  from  the  Green 
River  limestone  of  Wyoming,  in  size  attaining  a  length  of  about  60 
cm.  The  general  structure  of  the  head  in  this  species  is  indicated  in 
the  accompanying  text-figure  9,  taken  from  L.  Hussakof ,  ^  who  com- 
bined in  the  diagram  details  shown  by  three  specimens  preserved  in 
the  American  Museum  of  Natural  History. 

In  plate  16,  figure  2,  is  shown  a  young  individual,  which  is  the 
smallest  known  belonging  to  this  species.    It  adds  nothing  to  our 


1  BalL  Amw.  Miv.  Nttt  Hist.,  yoL  35,  1906»  p.  88. 
66008'— Proc.N.M.vol.52— 17 19 
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knowledge  of  the  species  in  displaying  characters  already  observed, 
but  it  is  interesting  for  the  same  reason  that  the  young  of  other  species 
are  interesting  to  which  we  have  called  attention  in  the  present  article 
and  figured  in  plate  14 — ^namely,  inunature  examples  of  Bdonosto- 
mu8,  Notagogus,  and  Acanthurus  (pi.  14,  fig.  1)  (the  last  from  the 
upper  Eocene  of  Monte  Bolca,  Italy).  These  yoimg  individuals 
acquaint  us  with  early  growth  stages  of  the  several  species  in  question, 
and  enable  us  to  compare  the  relative  proportions  of  different  parts 
at  different  periods  in  the  life  history  for  the  species  in  question.  The 
original  of  our  plate  16,  figure  2,  is  catalogued  as  No.  6037. 
FomuUion  and  locality.— GreGa  River  Eocene,  Wyoming. 

Family  CYPRINODONTIDAE. 

In  this  family,  which  includes  forms  of  extremely  small  size,  the 
mouth  is  protractile,  teeth  are  present  on  the  jaws  and  pharyngeals, 
but  rarely  on  the  palate;  the  palatoquadrate  arch  is  more  or  less 
reduced;  and  the  supraoccipital  extends  forward  to  the  f rentals, 
separating  the  parietals  in  the  median  line.  Only  two  or  three 
extinct  genera  are  known  with  certainty.  Modem  forms  are  mostly 
confined  to  fresh  waters,  but  a  few  are  found  in  brackish  water  and  on 
the  seacoast. 

Genus  GEPHTRURA  Cope. 

In  July,  1891,  E.  D.  C!ope  published  descriptions  of  five  new  species 
of  fossil  fishes  from  a  supposed  Lower  Tertiary  horizon  in  Ree  Hills, 
South  Dakota.  Three  of  the  forms  were  regarded  as  typical  of  new 
genera,  which  were  named  by  the  author  Gephyruray  ProbdUostomus, 
and  Oligoplarchus;  the  taxonomic  relations  of  the  first  two  being  with 
the  cyprinodonts,  and  of  the  last  named  with  the  percoids.  The 
holotypes  of  these  new  genera  and  species  are  now  preserved  in  the 
American  Museiun  of  Natural  History  and  have  recently  been  studied 
by  the  present  writer.  Although  the  type  of  Oephyrura  was  referred  by 
Cope  with  some  hesitation  to  the  cyprinodonts,  there  does  not  appear 
to  be  the  slightest  doubt  as  to  the  correctness  of  this  association;  and 
the  unique  specimen  available  for  study  evidently  stands  in  close 
relations  with  the  new  cyprinodont  genus  immediately  to  be  de* 
scribed  from  the  Lahontan  beds  near  Hazen,  Nevada.  For  conven- 
ience of  referrence,  however,  we  may  first  restate  the  specific  char- 
acters of  0.  concerUrica,  as  defined  by  C!ope. 

GEPYBURA  CONCBNTRICA  €•»•. 

Oephyrura  eoneenirica  Cope,  Amer.  Naturalist,  vol.  25, 1891,  p.  654. 

Char,  specif, — ^The  only  specimen  is  broken  vertically  across  the  middle,  and  the 
posterior  half  shifted  so  as  to  lie  immediately  below  its  proper  position.  It  appears 
that  little  or  no  part  of  the  fish  has  been  lost.    Radii,  P.  9;  D.  9;  0.  6-16-8;  A.  II 11. 
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y.  1-6;  vertebrae,  10-18.  Scales  in  twelve  longitudinal  rows  between  dorsal  and 
ventral  fins,  and  equal  in  number  to  the  vertebrae  on  the  longitudinal  line,  or  28. 
Head  covered  with  scales;  five  in  a  vertical  line  on  the  operculum.  The  dorsal,  pec- 
toral, and  ventral  fins  are  rather  small.  The  caudal  fin  is  probably  not  much  forked, 
if  at  all.  The  orbit  is  large,  but  its  outlines  are  not  well  preserved.  The  head  enters 
the  total  length  four  and  a  quarters  times  to  the  base  of  the  caudal  fin-rays,  and  slightly 
exceeds  the  depth  at  the  ventral  fins.  Total  length,  61  nun. ;  length  of  head,  15  mm. ; 
length  to  base  of  ventral  fin,  24.5  mm.;  length  to  base  of  anal  fin,  30  nmi.;  depth  at 
ventrals,  14  mm. ;  depth  at  caudal  peduncle,  6  mm. 

Formation  and  locality, — Oligocene  ( ?)  Ree  Hilb,  South  Dakota. 
PARAFUNDULUS,  new  genuB. 

A  genus  closely  related  to  existing  killifishes,  and  also  to  the  ex- 
tinct Gephyrura,  but  distinguished  from  the  latter  chiefly  by  its 
smaller  and  less  conspicuously  marked  scales,  larger  number  of  dorsal 
fin  rays,  and  presence  of  a  hypural  bone.   Caudal  fin  gethyrocercal. 

Type  of  (he  genus. — Parafundulus  nevadensis,  new  species. 


PARAFUNDULUS  NEVADENSIS,  ne 

Hate  16,  fig.  2;  plate  17;  plate  18,  fig.  3. 

A  small  form  attaining  a  total  length  of  about  5.5  cm.,  in  which 
the  length  of  the  head  and  opercular  apparatus  is  contained  three 
and  one-half  times.  Dorsal  comprising  11  rays,  supported  by  an 
equal  number  of  interspinous  bones,  and  inserted  opposite  a  point 
midway  between  the  pelvics  and  anal.  Scales  small  and  thin,  with 
fine  concentric  markings,  crossed  by  a  few  inconspicuous  radiating 
proximal  striae. 

Fin  formula:  D.  11;  C.  23;  R.  10;  V.  9;  P.  11-12. 

The  specimen  (Cat.  No.  8120)  sdected  as  type  of  this  species  is 
photographed  of  the  natural  size  in  plate  16,  figure  2,  and  a  drawing 
of  it  is  reproduced  in  plate  18,  figure  3.  It  is  the  most  perfect  of 
several  that  were  obtained  in  1905  by  Mr.  N.  H.  Darton,  in  strata  of 
very  white  clay  near  Hazen,  Nevada,  which  have  received  the  name 
of  Lahonton  beds.  From  the  same  locality  a  single  species  of  stickle- 
back, known  as  OaMerosieus  doryssus  Jordan,  was  described  almost 
simultaneously  in  1907  by  Drs.  D.  S.  Jordan  ^  and  O.  P.  Hay.^  Be- 
sides the  type  several  other  examples  of  this  species,  shown  in  plate 
17,  were  collected  by  Mr.  Darton  at  the  same  locality,  and  are  now 
preserved  in  the  collection  of  the  United  States  National  Museum. 
The  writer  is  indebted  to  his  colleague,  Mr.  John  Treadwell  Nichols, 
of  the  American  Museum  of  Natural  History,  for  helpful  suggestions 
in  regard  to  comparing  this  form  and  its  scale  characters  with  the 
existing  Fundulus. 

Formation  and  locality. — ^Lahontan  beds;  near  Hazen,  Nevada. 

1  Pub.  Univ.  CaL,  vol.  5, 1907,  Na  5,  p.  131,  figs.  25, 26;  Smiths.  ICiso.  CoU.,  vol.  52, 1910,  p.  117. 
•  Proc.  U.  B.  Nat.  Mas.,  vol.  82, 1907,  pp.  271-273,  tig^  l-^ 
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Famay  CYPRINIDAE. 

Genus  AMTZON  Cope. 

This  is  an  extinct  genus  related  to  modem  suckers,  but  with  a  more 
extended  dorsal  fin.  It  is  stated  by  Woodward  to  be  "scarcely  dis- 
tinguishable from  SclerognatJmSf  but  with  pharyngeal  bones  expanded 
behind."  Mr.  J.  T.  Nichols  has  pointed  out  to  the  writer  that  the 
Canadian  species  A.  hrevipinne  approaches  very  closely  to  existing 
buffalo  fishes  of  the  genus  Idiobus;  and  Cope,  in  his  description  of 
AmyzoUf  has  remarked  upon  its  near  relations  with  Bubalichthys. 

ABfTZON  BRBYIPINNE  Cope. 

Plate  19,  figs.  1,  2. 

Amyzon  hrevipinne  Copb,  Proc.  Acad.  Nat.  Sci.  Phila.,  1893,  p.  402.— Lambb, 
Trans.  Roy.  Soc.  Canada,  vol.  12, 1906,  pp.  151-155,  pi.  1. 

The  type  of  this  species  was  obtained  from  beds  in  British  Columbia 
supposed  to  be  of  late  Eocene  or  early  Miocene  age.  It  has  never 
been  figured,  but  one  small  specimen  from  Horsefly  River,  British 
Columbia,  and  another  belonging  to  a  different  species  (not  of  A.  com- 
mune,  however),  have  been  described  and  illustrated  by  Dr.  L.  M. 
Lambe  within  recent  years. 

To  this  species  should  probably  be  referred  two  specimens  figured 
in  plate  19,  which  were  collected  in  1910  by  Mr.  J.  B.  Umpleby  from 
beds  of  supposed  Lower  Miocene  age,  near  Republic,  Washington. 
These  are  now  the  property  of  the  National  Museum,  and  are  cata- 
logued as  Nos.  81  and  8117.  They  are  the  largest  and  best  preserved 
examples  of  this  species  yet  brought  to  light. 

Genus  LEUCISCUS  Cavier. 

LEUCISCUS  TURNERI  : 


Leueiscui  tumeri  Lucas,  21st  Ann.  Rept.  U.  S.  Geol.  Sunr.,  1901,  pt.  2,  pp.  223- 
224,  pi.  31. 

The  holotype  of  this  species  (Cat.  4302a),  and  a  large  number  of 
well-preserved  specimens  from  the  Esmeralda  formation  in  western 
Nevada,  are  contained  in  the  United  States  National  Museum  collec- 
tion. The  age  of  these  beds  is  discussed  by  H.  W.  Turner  in  the 
Twenty-first  Annual  Report  of  the  United  States  Geological  Survey, 
1899-1900  (part  2,  pp.  203-205),  and  in  the  same  volume  (pp.  209- 
220)  the  fossil  plants  occurring  in  this  formation  are  described  by 
F.  H.  Knowlton. 

Nothing  can  be  added  to  our  knowledge  of  the  species  beyond  the 
information  already  contributed  by  Dr.  F.  A.  Lucas.*  There  may  be 
compared  with  it,  however,  a  specimen  that  apparently  belongs  to 

1 2l8t  Ann.  Bept.  U.  8.  QeoL  Snnr.,  1901,  pp.  223-234,  and  Proc  U.  S.  Nat  Hus.,  yoL  23, 1900,  pp.  338- 
834,  pL  7. 
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this  or  a  closely  related  species,  from  the  Madison  Valley,  Montana, 
which  is  shown  of  slightly  larger  than  the  natural  size  on  plate  18, 
figure  4.  Mr.  Earl  Douglass,  who  collected  a  small  number  of  fish 
remains  from  this  locality,  is  of  the  opinion  that  the  strata  containing 
them  is  of  OHgocene  or  Liower  Miocene  age.  An  imdetermined  spe- 
cies of  Osmerus  is  apparently  indicated  by  the  original  of  plate  18, 
figure  5,  from  the  same  locality  as  the  last.  Both  are  preserved  in 
the  Carnegie  Museum  in  Pittsburgh.  In  plate  19,  figure  3,  is  shown 
an  example  of  an  undetermined  cyprinodont  species  from  the  Tertiary 
of  Mexico. 

Fanuly  SILURIDAE- 

Fossil  representatives  of  this  family  are  imoommon,  and  for  the 
most  part  imperfectly  preserved.  Fragmentary  remains  from  the 
Lower  Eocene  have  been  assigned  to  Arius,  and  others  from 
the  Lower  Miocene  to  Ameiurus.  The  imdermentioned  specimen  is 
the  only  nearly  complete  example  of  the  latter  genus  that  has  been 
discov^:^  in  ^e  fossil  state. 

Genns  AMEIURUS  Rafineiqiie. 

Al&isiUKUS  PRIMAEVCJS.  Mw  Bpedeg. 

Foimded  upon  a  \mique  specimen  without  locality  label,  but  as  far 
as  may  be  judged  from  the  appearance  of  the  matrix  it  would  seem 
to  have  been  derived  from  the  Green  River  Eocene  of  Wyoming. 
Clearly  related  to  the  more  generalized  and  representative  genus  of 
modem  North  American  catfishes  AmeiuruSy  it  differs  from  all  living 
species  in  its  shorter  anal,  consisting  of  only  12  rays,  and  in  this 
respect  resembles  the  more  specialized  genus  Leptops,  known  by  a 
single  species.    It  is  shown  in  plate  20. 

The  holotype  of  this  species  is  a  nearly  complete  skeleton  having  a 
total  length  to  the  base  of  the  caudal  fin  of  21.5  cm.,  in  which  the 
length  of  the  head  including  the  supraoocipital  process  is  contained 
three  times.  Head  broad  behind,  not  much  contracted  forwards; 
smrface  sciQpture  consisting  of  anastomosing  rugae  and  pittings  as 
in  the  recent  A.  catus;  orbits  small;  fontanelle  situated  just  before 
the  origin  of  the  supraoocipital  process.  Maximum  breadth  of  head 
in  its  flattened  condition  equal  to  its  length.  Vertebrae  29  in  number, 
with  strong  neural  spines.  Dorsal  fin  between  the  pectorals  and  ver- 
trals,  with  about  six  branched  rays  of  moderate  length  (its  spine 
broken  away).  Pectoral  spines  strong,  smooth,  less  than  half  as  long 
as  the  head.  Ventrals  with  eight,  anal  with  apparently  not  more  than 
twelve  rays.  Bays  of  caudal  fin  mostly  broken  away,  but  the  oiurved 
line  formed  by  their  articulation  with  hypural  fin-supports  indicating 
that  the  fin  was  rounded.     (Cat.  No.  8122,  U.S.N  Jif .) 

This  is  an  extremely  interesting  and  well-preserved  specimen,  save 
that  the  caudal  fin  is  for  the  most  part  lacking,  and  the  dorsal  has 
been  folded  imder  the  neural  spines  and  partly  concealed  by  them. 
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The  supraoccipital  process  has  been  shifted  slightly  to  one  side  of  the 
anterior  vertebrae,  and  was  apparently  not  in  direct  connection  with 
them.  The  relations  are  evidently  very  close  with  the  existing  A. 
cainiSy  excepting  as  regards  the  smaller  number  of  anal  fin  rays  and 
nonserrate  character  of  the  pxmgent  pectoral  spines.  With  respect 
to  the  short-based  anal  fin,  it  may  be  said  that  although  only  a  dozen 
rays  are  now  visible  in  the  specimen,  a  few  more  may  have  been  pre- 
sent in  advance  of  those  now  to  be  seen,  but  became  lost  or  were  cut 
away  by  careless  trinaming  of  the  specimen  along  the  ventral  margin. 
In  fact,  one  can  almost  certainly  distinguish,  although  faintly,  traces 
of  a  few  interspinous  bones  in  advance  of  the  foremost  anal  fin  ray 
now  appearing  in  the  specimen.  At  the  most,  however,  we  must 
admit  that  this  fin  was  shorter  than  in  existing  species  of  Arneiurus, 
but  otherwise  the  differences  are  of  but  minor  character. 

The  latter  observation  appears  the  more  remarkable  if  we  accept 
the  view  as  correct  that  the  fossil  before  us  is  of  Middle  Eocene  age. 
How  closely  RhineasteSy  from  the  Green  River  Eocene,  agrees  struc- 
turally with  modem  species  of  Silurids,  cannot  be  determined,  as  it  is 
known  only  by  fragmentary  remains.  But  in  the  nearly  complete 
skeleton  which  we  are  now  considering  we  find  evidence  that  the 
typical  expression  of  the  genus  AmeiunLS,  as  we  know  it  to-day,  was 
already  attained  in  the  early  Tertiary,  and  has  persisted  unchanged 
ever  since. 

Formation  and  locality. — Supposedly  from  the  Green  River  Eocene 
of  Wyoming. 

Family  PERCIDAE. 

This  family  and  the  small  one  known  as  Aphredoderidae,  now 
nearly  extinct,  are  included  in  Doctor  GilVs  superfamily  Percoidea. 
The  types  of  most  of  Cope's  species  of  Amphiplagay  Asinepos,  Erisma- 
topienis,  and  TrichopJianes,  belonging  to  the  Aphredoderidae,  are  pre- 
served in  the  collection  of  the  United  States  National  Museum.  The 
nearly  complete  example  of  TrichopJianes  foliarum  Cope,  which  has 
recently  been  figured  by  T.  D.  A.  Cockerell,*  is  the  property  of  the 
American  Museimi  of  Natural  History,  and  the  types  of  Cope's  species 
of  Mioplosus  are  divided  between  this  institution  and  the  National 
Museum.* 

Fossil  perches  in  the  restricted  sense  of  the  term  are  represented  in 
the  Tertiary  rooks  of  this  coxmtry  by  the  genera  Mioplosus,  Plio- 
plarchuSj  and  Oligoplarchus.  The  first  of  these  differs  from  Perca  in 
having  fewer  vertebrae  and  a  spineless  operculum.  It  is  known  by 
several  species  in  the  Green  River  Eocene,  of  which  the  genotype,  M. 
lahracoides  Cope,  is  the  most  common.     Probably  the  so-called  M. 

1  Amer.  Naturalist,  vol.  42, 1908,  p.  571. 

*  For  lists  of  specimens  see  the  published  catalogues  of  type  and  figured  specimens  belonging  to  these 
museums,  already  referred  to.    The  iMirts  dealing  with  fishes  were  published  hi  1907  and  1908»  respectively. 
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longus  is  only  a  young  example  of  this  form,  the  individuals  of  which 
show  a  considerable  amoimt  of  variation.  In  plate  21  is  shown  a 
large  (44  cm.  long)  and  well-preserved  specimen  which  may  be  referred 
to  M.  lahrcumdes,  notwithstanding  the  fact  that  it  displays  one 
abdominal  and  one  caudal  vertebra  in  excess  of  the  normal  nimiber 
occurring  in  the  type-species.  The  type  of  M.  muUideTiiattLs  Cope  has 
not  been  figured.  It  is  preserved  in  the  American  Museimi  of  Natural 
History. 

FoTTnation  and  locality. — Green  River  Eocene;  Wyoming. 

Genns  PUOPLARGHUS  Cope. 

This  extinct  genus,  closely  related  to  MioplosuSy  is  represented  by 
three  Lower  Tertiary  species,  of  which  only  one,  P.  whitei  Cope,  has 
been  illustrated,  lie  differences  between  this  species,  which  is  the 
type,  and  P.  sexspinostis,  are  stated  to  consist  in  the  more  numerous 
spinous,  and  less  numerous  soft  rays,  of  the  dorsal  and  anal  fins.  In 
P.  wTiitei  the  radial  formula  is: 

D.  IX-12;  C.-17-;  A.  V-14;  V.  ?;  P.  13- 
And  in  P.  sexpinosus  it  is: 

D.  X-13;  C.  -17-;  A.  VI-9. 
In  P.  septemspinosiLs  the  formula  is  given  as: 
D.XI-?;  A.VII(?)-12. 

PUOPLARGHUS  SSXSPINOSUS  Ctpe. 

Plate  15,  fig.  1. 

Plioplarthua  iexspinotus  Cope,  Amer.  Joum.  Sd.,  vol.  25,  1883,  p.  416;  Rept. 
U.  S.  Geol.  Surv.  Terr.,  vol.  3, 1884,  p.  729. 

In  the  original  description  it  is  stated  that  "this  species  is  repre- 
sented by  two  specimens,  both  of  which  lack  the  head  and  body  an- 
terior to  the  doirsal  fin."  These  specimens  are  now  in  the  United 
States  National  Museum  collection,  and  one  of  them,  marked  "type," 
is  catalogued  as  No.  4236.  It  is  from  the  Lower  Tertiary,  perhaps 
Miocene,  near  Sentinel  Biitte,  in  Billings  County,  North  Dakota.  A 
much  more  complete  example,  abo  from  the  type  locality,  is  shown 
in  our  plate  15,  figure  1.  In  it  the  anal  fin  is  seen  to  have  six  spinous 
and  twelve  soft  rays.    The  specimen  bears  the  catalogue  number  8118. 

Formation  and  locality. — ^Miocene  ( ?) ;  top  of  Sentinel  Butte,  North 
Dakota. 

PUOPLABCHUS  SEPTEM8PINOSUS  Ctpe. 

Plate  22. 

Plioplarchui  sepUtMpinomM  Cops,  Amer.  Naturalist,  vol.  23,  1889,  p.  625. 

This  species  was  established  by  Cope  upon  the  evidence  of  four 
distorted  and  mutilated  specimens  from  shales  near  Van  Horn's 
ranch,  on  the  John  Day  River,  Or^on,  the  strata  whence  they  were 
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obtained  being  supposed  by  C!ope  to  be  approximately  equivalent  to 
the  Amyzon  beds.  The  specific  characters  are  thus  diagnosed  by 
the  author: 

The  mouth  is  small,  and  opens  obliquely  upwaid.  Premaxillary  and  dentary 
teeth  in  several  rows.  Size  larger  than  that  of  the  P.  whUei  Cope,  and  the  scales  are 
less  numerous  and  of  larger  size.  The  spinous  rays  are  less  numerous  than  in  that 
species  and  the  P.  uxspinowB.  Formula:  D.  XI. — 7;  A.  VII — 7 12;  the  soft  anal 
rays  at  least  12,  possibly  more.  Scales  in  five  or  six  rows  above  the  vertebral  column 
and  in  10  or  12  below  it.  Radiating  ridges  of  proximal  portion  strong;  disk  and  distal 
portion  scarcely  roughened.    Caudal  vertebrae,  15. 

The  spedmens  are  all  too  much  injured  to  permit  of  complete  measurements.  The 
largest  measures  from  the  end  of  the  muzzle  to  the  base  of  the  caudal  fin  260  mm.,  and 
90  nmi.  in  depth  at  the  vertical  fins.  The  last  dorsal  spine  measures  36  mm.  A  lateral 
dorsal  scale  is  6  mm.  in  length. 

FamUy  CICHLIDAE  (Chromidae). 

Known  in  the  fossil  state  by  a  single  Eocene  genus,  the  numerous 
modem  forms  are  tropical  and  subtropical  fresh-water  fishes.  There 
is  no  ingrowth  from  the  suborbitals  forming  a  suborbital  shelf,  no 
supramaYJlla,  and  a  suture  divides  the  lower  pharyngeals. 

Genns  PRISCACARA  Cope. 

This,  the  only  known  fossil  genus,  differs  from  all  existing  members 
of  the  famOy  in  the  possession  of  vomerine  teeth.  Small,  conical 
teeth  are  present  along  the  margm  in  both  jaws,  and  the  preopercu- 
lum  is  serrated.  According  to  Haseman,^  t^ere  are  six  branchioste- 
gal  rays. 

Of  tiie  seven  species  which  have  been  described  by  Cope  from  fresh- 
water Tertiary  formations  in  this  country,  the  types  of  six  are  pre- 
served in  the  United  States  National  Musemn.  These  species,  ac- 
cording to  Cope,  fall  into  two  sections.  "In  the  first,"  he  writes, 
"the  ventral  spine  is  very  strong,  and  there  are  but  10  or  11  soft 
dorsal  radii:  here  belong  P.  serrataf  P.  cyphif  P.  oxyprion,  and  P. 
tesiudinaria.  In  the  second,  the  first  ventral  spine  is  weak  and  slen- 
der, and  there  are  13  or  14  radii  of  the  second  dorsal  fin;  in  this  divi« 
sion  belong  P.  liops,  P.  pealei,  and  P.  divosa. 

PRISCACASA  DABTONAE,  mw  ipMka. 

Plate  23. 

A  species  of  large  size,  attaining  a  total  length  of  28  cm.  to  base  of 
caudal  fin,  in  which  the  length  of  the  head  and  opercular  apparatus 
is  contained  two  and  three-fourths  times.  Maximum  depth  entering 
into  total  length  2.7  times.  Dorsal  contour  strongly  arched  and  fron- 
tal profile  rising  steeply  to  a  point  just  in  front  of  the  origin  of  the  dor^ 
sal  fin;  the  vertebr^  colunm  arched  anteriorly  so  as  to  be  directed 

I  Haseman,  J.  D.  The  lebtiooship  of  the  gaam  Pibcaoara.  BuU.  Amflr.  Mus.  Nat.  Hist,  vol.  31, 1912, 
PP.97-10L 
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nearly  parallel  to  the  dorsal  contour.  Spinous  rays  of  all  the  fins 
relatively  weaker  than  in  other  known  species,  those  of  the  dorsal  fin 
not  quite  equalling  the  soft  rays  in  length;  pectoral  fin  rays  when 
appressed  against  the  ventral  margin  reaching  to  the  anal;  the  latter 
having  the  second  and  third  spines  ahout  equally  developed.  Ver- 
tebrae: 10  abdominal,  and  15  caudal.    Radial  formida: 

D.XI.-ll;  A.  III.-8;  V.  1-5. 

The  holotype  upon  which  this  species  is  founded  is  a  large  (36  cm, 
long)  and  handsome  specimen,  excellently  preserved,  and  remarkable 
for  its  steep  facial  profile  and  correspondingly  increased  depth  of  body 
as  compared  with  other  species.  The  vertebral  column  is  also  prom- 
inently flexed  anteriorly,  and  the  nimiber  of  vertebrae  is  greater  than 
in  related  species.  The  number  of  spinous  rays  in  the  dorsal  fin  is 
also  greater  by  one  than  in  either  P.  serrata  or  P.  oxyprion^  and  the 
the  nmnber  of  rays  in  the  anal  fin  the  same  as  in  these  species.  The 
spinous  rays  of  all  the  fins  are  less  robust  than  in  any  described  species, 
and  those  of  the  dorsal  fin  are  relatively  shorter.  In  form  of  body 
this  species  stands  in  rather  close  agreement  with  P.  divosa  Cope, 
which  is  smaller,  and  differs  iq  fin  characters  and  niunber  of  vertebrae. 
In  other  respects  the  new  species  shows  considerable  resemblance  to 
P.  oxyprionj  in  particular  the  nmnber  of  anal  and  pelvic  fin-rays  being 
the  same.  One  may  say  that  it  is  intermediate  in  respect  to  the  ma- 
jority of  its  characters  between  these  two  species,  P.  oxyprion  and  P. 
dwosa;  and  although  attaining  as  large  a  size  as  the  type-species,  P. 
serrata,  it  is  much  less  formidably  armed.  Correlating  with  a  weaker 
defense,  it  was  probably  of  less  active  habits. 

The  writer  takes  pleasure  in  naming  this  species  in  honor  of  his 
friend,  Mrs.  N.  H.  Darton,  of  Washiogton,  who  with  her  husband  has 
collected  fish  remaias  from  western  Tertiary  horizons.  (Cat.  No.  2381, 
U.  S.  N.  M.)  To  Mr.  Darton  the  writer  is  indebted  for  the  opportimity 
of  studying  the  remains  collected  from  near  Hazen,  Nevada  (see  p. 
291 ,  imder  Parafundvlus)  and  from  the  Black  Hills  uplift  of  South 
Dakota. 

Formation  and  locality. — Green  River  Eocene,  near  FofisilyWyoming. 

UNCERTAIN  PLACE. 

Genus  ISCHTRHIZA  Leidy. 

The  peculiar  teeth  first  described  by  Leidy  from  the  Cretaceous  of 
New  Jersey  imder  this  name,  and  since  foimd  in  the  Eocene  of  the 
Atlantic  Coast  region  and  in  the  Fox  Hills  Oetaceous  of  New  Mexico, 
were  conjectured  by  Cope  to  have  belonged  to  teleost  fishes,  allied  to 
the  Esocidae.  He  also  proposed  that  certain  coalesced  caudal  ver- 
tebrae C'hypural  fans")  accompanying  the  Cretaceous  teeth  and 
occurring  also  in  the  Eocene  of  Ifaryland  and  South  Carolina,  should 
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be  theoretically  associated  with  the  same  genus.  A  somewhat  dif- 
ferent view  has  been  expressed  by  the  present  writer,*  who  suggests 
that  the  Cretaceous  fans  may  have  belonged  to  Protoaphyraena  or  some 
similar  form,  and  that  the  Tertiary  fans,  which  differ  from  the  Cre- 
taceous in  having  the  terminal  centrum  attached,  properly  belong  to 
swordfishes. 

In  accordance  with  this  latter  interpretation,  the  large  fan  which 
is  shown  in  plate  16,  figure  3,  from  the  Phosphate  Beds  of  South  Caro- 
lina, may  be  provisionally  assigned  to  XiphuM,  and  the  detached 
tooth  of  /.  mira  Leidy  shown  in  plate  11,  figure  2,  from  the  Ripley 
Group  (Cretaceous)  near  Diunas,  in  Tippah  Coimty,  Mississippi, 
should  be  assigned  to  a  different  taxonomic  position.  Cope's  con- 
jecture that  the  teeth  of  hchyriza  indicate  affinity  with  the  E}socidae 
is  accepted  by  O.  P.  Hay  and  others,  and  seems  plausible.  The  type 
of  /.  mira^  together  with  other  specimens  from  New  Mexico,  are  pre- 
served in  the  American  Museiun  of  Natural  History 

EXPLANATION  OP  PLATES. 

Platb  1. 

EeUracamihuB  uddeni  Lindahl,  p.  245. 

Head-spine,  natural  size .   Devonian  (Cedar  VaUey  Umestone) ;  Johnston  County,  Iowa. 

PlATE  2. 

Fig.  1.  Dinichthyi  tuherculatua  (?)  Newberry,  p.  249. 

Dorsomedlan  plate,  natural  size.    Devonian  (Chemung);  Warren  County,  Pennsyl- 
vania. 

Fio.  2.  Sawripteru8  tayUm  Hall,  p.  252. 

Naturally  associated  cranial  Aofing  plates,  natural  size.    Devonian  (Catddll);  near 
Bloasbuig,  Pennsylvania. 

Plate  3. 

PhygoneTMis  gemmattts  (Newberry  and  Worthen),  p.  263. 

Spine,  X  }.    Missiseippian  (Keokuk  limestone);  near  Keokuk,  Iowa. 

PlATB  4. 

Phytonemus  gemmatus  (Newberry  and  Worthen),  p.  263. 
Spine,  X  }.    Misaissippian  (Keokuk  limestone);  near  Keokuk,  Iowa. 

PlATB  5. 

Fios.  1  and  2.  Phyionemus  arcuatut  M'Coy,  p.  264. 
Two  spines  natural  size.    Mississippian  (Keokuk  limestone);  Keokuk,  Iowa. 

Fig.  3.  Phytonemus  gemmattis  (Newberry  and  Worthen),  p.  264. 
Amuchweathered,  arcuate  spine,  natural  size.    Pennsylvanian;  near  San  Saba,  Texas. 

1  ICaryland  GeoL  Surrey,  Eocene,  1901,  p.  111.    Hiooene  voliimt,  1904,  p.  03. 
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Fig.  4.  CXeriacanikus  gradUmiui  Newberry  and  Worthen,  p.  261, 
Spine,  natural  size.    Mississippian  (St.  Louis  limestone);  near  St.  Louis,  Mo. 

Fios.  5  and  6.  Oracantkiu  triangularu,  new  speciee,  p.  268. 

Spine,  natural  size.    Part  of  spine?  X  f .    Mississippian  (St.  Louis  limestone);  near 
Alton,  111. 

Platb  6. 

Fio.  1.  EdeMtM  heinricki  Newberry  and  Worthen.  p.  269. 

A  laige,  well-preserved  series  of  fused  dental  segments  X  }. 
Pennsylvanian;  Appanoose  County,  Iowa. 

Fio.  2.  OracantkuM  vetustus  Leidy,  p.  267. 
Dorsal  spine,  X  }.    Mississippian  (Kinderhook);  Le  Grande,  Iowa. 

Platb  7. 

Harpacanihus  procumbem,  new  species,  p.  266. 

Fio.  1.  Fin-spine,  natural  size. 

Mississippian  (St.  Louis  limestone);  St.  Louis,  Missouri. 

ErisTnacarUhus  maccoyanui  St.  John  and  Worthen,  p.  265. 

Figs.  2,  3.  Fin  spines,  natural  size. 

Mississippian  (St.  Louis  limestone);  St.  Louis,  Missouri. 

Dicrenodus  texanus,  new  species,  p.  256. 

Fig.  4.  Tooth,  natural  size. 

Pennsylvanian;  near  San  Saba,  Texas. 

Sawripterus  taylori  (?)  Hall,  p.  252. 

5.  (?)  Basisphenoid,  natural  size. 

Devonian  (Gatskill);  near  Blossburg,  Pennsylvania. 

Coccasteus,  species,  p.  246. 

6.  Antero-ventro-lateral  plate,  natural  size. 

Devonian  (Elbert  formation);  near  San  Juan,  New  Mexico. 

Ctenacanthus  graciUxmus  Newberry  and  Worthen,  p.  261. 

7.  Fin-spines,  natural  size. 

Mississippian  (St.  Louis  limestone);  St.  Louis,  Missouri. 

Psammodus  plenis  St.  John  and  Worthen,  p.  258. 

8.  A  laige-sized  dental  plate,  natural  size. 

Mississippian  (St.  Louis  limestone);  near  St.  Louis,  Missouri. 

Platb  8. 

Polyrkizodus  grandis,  new  species,  p.  257. 

Figs.  1,  2.  Dental  plates,  natural  size. 

Mississippian  (St.  Louis  limestone);  near  Alton,  BlinoiB. 
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Ddtodus  ocddentalis  (Leidy),  p.  260. 

Fio.  3.  Dental  plate,  natural  size. 

MiBsisBippIan  (St.  Louis  limestone);  near  St.  Louis,  Missouri. 

Polyrkizodus  concavus  (St.  John  and  Worthen),  p.  257. 

4.  Dental  plate,  natural  size. 

Mississippain  (St.  Louis  limestone);  near  St.  Louis,  Missouri. 

Dipterus  angustus  (Newberry),  p.  247. 

5.  Impression  of  dental  plate,  natural  size. 

Devonian  (Chemung);  Bradford  County,  Pennsylvania. 

ChomatochU'type  of  tooth,  p.  257. 

6.  ABBOC^tedydihPohfrhizodusffrandis.    Natural  size. 
Mississippian  (St.  Loub  limestone);  (?)  near  St.  Louis,  Missouri. 

Cladodus  spinotus  Newberry  and  Worthen,  p.  254. 

7.  Tooth,  natural  size. 

DinicJdhya  pustulosus  Eastman,  p.  248. 

8.  Posterior  process  of  dorsomedian  plate,  natural  size. 
Upper  Devonian;  Johnson  County,  Iowa. 

Plate  9. 

EUmiMnyn  perpermatus  Eastman,  p.  275. 

Fig.  1.  An  incomplete  example,  natural  size. 
Pennsylvanian;  Mazon  Creek,  Dlinois. 

Cheirodus  orbicularis  (Newberry  and  Worthen),  p.  276. 

2.  A  fairly  weU-preserved  specimen,  natural  size. 
Pennsylvanian;  Mazon  Creek,  Illinois. 

Elomchthys  hypsUepia  Hay,  p.  274. 

3.  A  nearly  complete  specimen,  X}. 
Pennsylvanian;  Mazon  Creek,  Illinois. 

Bhadvmchthys  gracilis  (Newberry  and  Worthen),  p.  274. 

4.  A  well  preserved  small  specimen,  Xi. 
Pennsylvanian;  Mazon  Creek,  Illinois. 

Coehcantkus  elegans  (?)  Newberry,  p.  271. 

Figs.  5,  6.  Two  distcnled  incomplete  skeletons,  X}. 
Pennsylvanian;  Mazon  Creek,  Illinois. 

Plate  10. 

Coelacantkus  exiguus  Eastman,  p.  271. 

Pig.  1.  A  well-preserved  example,  X}. 

Pennsylvanian;  Mazon  Oeek,  Illinois. 
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Palaeophichthys  pannUtu  Eastman,  p.  272. 

2.  A  specimen  with  the  structural  details  impaired  by  oxidation, X|. 
Pennsylvanian;  Mazon  Creek,  Illinois. 

EUmichthy$  hypnUpU  Hay,  p.  274. 

3.  Skeleton  in  nodule  showing  fin  structure,  natural  size. 
Pennsylvanian;  Mazon  Creek,  Illinois. 

Cladodus  aetdeatus,  new  Bpecies,p.  255. 

4.  A  tooth,  Xf 

Mississippian  (Caney  shale);  Antlers  Quadran^e,  OUahoma. 

Arthrodiran  antero-ventro-lateral  plate,  p.  255. 

Figs.  5,  6.  Two  plates  preserved  in  concretions,  Xf. 
Mississippian  (Caney  shale);  Oklahoma. 

Series  of  naturally  associated  Lepidotid  scales,  p.  279. 

Fig.  7.  Specimen,  xf. 

Triassic,  Kanab  Canyon,  Arizona. 

Plate  11. 

Ceraspis  carinata  Schiater,  p.  242. 

Fig.  1.  Dorsomedian  plate,  side-view,  natural  size. 

Middle  Devonian;  Eifel,  Germany.    Original  in  Museum  of  Oompttative 
Zoology,  Cambridge,  Mass. 

lidiyrhiza  mira  Leidy,  p.  298. 
2.  Tooth,  natural  size.    Cretaceous;  near  Dumas,  Missiasippe. 

Coelacanthua  tlegam  Newberry,  p.  271. 

Figs.  3,  4.  Two  distorted  examples,Xf. 

Pennsylvanian;  Mazon  Creek,  Illinois. 

Plate  12. 

Catopterus  gracilis  Redfield,  p.  280. 

Fig.  1.  Part  of  skeleton,  including  head  with  scales  in  place, X}. 

2.  A  crushed  example,  X§. 
Triassic;  Durham,  Connecticut. 

Semionotua  microptenit  Newbeny,  p.  278. 

3.  Nearly  complete  specimen,  X}* 
Triassic;  Guilford,  Connecticut. 

Lepidotiu  walcoUif  new  species,  p.  283. 

4.  Patch  of  scale  impressions,  X}. 

Triassic  portion  of  Shinarump  group;  Eanab  Valley  sectioii,  Utah. 

Astnupii  denderata  Walcott,  p.  288. 

Figs.  5,  6.  Natural  impression  of  body  shield  and  plaster  cast  from  same,  X}. 

Ordovician  (Harding  sandstone  of  Black  River);  Canon  City,  Oolocado, 
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Plate  13. 

CatopteruM  graeUxs  Redfield,  p.  280. 

Fig.  1.  Fish  on  slab  of  shale,  X§. 

Triassic;  Guilford,  Connecticut. 
2.  An  incomplete  specimen,  Xf. 
Triassic;  Durham,  Connecticut. 

Lepidatus  ira2oottt,  new  species,  p.  283. 

8.  An  incomplete  individual,  Xf. 

Triassic  portion  of  Shinarump  group;  Eanab  Valley  section,  Utah. 

Plate  14. 

Acanthunu,  species  indeterminate  p.  290. 

Fio.  1.  Skeleton  of  young  example,  X}. 

Upper  Eocene;  Mcmte  Bolca,  Italy.    Original  in  Museum  of  Comparative 
Zoology,  Cambridge,  Mass. 

BelonostomuB  tenuirostris  (Agassiz),  p.  286. 

2.  Young  individual,  X}. 

Lithographic  limestone,  Solenhofen,  Bavaria. 

Belonorhynchtu  (?)  species,  p.  281. 

3.  Specimen,  X§. 

Upper  Triassic;  New  South  Wales. 

Notagogut  mimUut^  new  species,  p.  287. 

4.  A  complete  skeleton  on  slab,  X}. 
Lithographic  limestone;  Solenhofen,  Bavaria. 

Plate  16. 

Plioplarchui  iexspinomi  Cope,  p.  295. 

Fio.  1.  Complete  skeleton  on  slab,  X§. 
Tertiary  (Miocene); 
Top  of  Sentinel  Butte,  North  Dakota. 

Notogoneus  ascultu  Cope,  p.  289. 

2.  Skeleton  of  young  individual,  X§. 
Eocene  (Green  River);  Wyoming. 

SemionotuB  ehgam  Newberry,  p.  278. 

3.  A  complete  skeleton  on  slab  of  sandstone,  Xf . 
Triassic;  Boonton,  New  Jersey. 

Plate  16. 

Dapedoglosius  testis  Cope,  p.  288. 

Fio.  1.  Well-preserved  cranium,  Xf. 

Eocene  (Green  River);  Wyoming. 

Panrfundultis  nevadensiSf  new  species,  p.  291. 


2.  Nearly  complete  individual,  in  white  clay  matrix,  Xf  • 
Tertiiury  (Lahonton  beds);  near  Hasen,  Nevada. 
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JTtpftuM?  speciee,  p.  298. 

3.  Hypural  fan,  natural  size. 

Tertiary  (Eocene  beds);  Coosa  River,  South  Carolina. 

Platb  17. 

Parqfundtdtii  nevadentis,  new  species,  p.  291. 

A  group  of  specimens,  natural  size. 

Tertiary  (Lahonton  beds);  near  Hazen,  Nevada. 

Platb  18. 

dadodui  aculeatui,  new  species,  p.  255, 
Fio.  1.  Teeth. 

Missiflsippian  (Caney);  Antlers  Quadrangle,  Oklahoma. 

Psephodus  Ugranderma  Branson,  p.  259. 

2.  Naturally  associated  dental  plates  of  holotype. 
MisBJBsippian  Kinderfaook;  Le  Grand,  Iowa. 

Porq/uniii/iu  nevademia,  new  species,  p.  291. 

3.  Drawing  of  skeleton  figured  in  plate  16,  figure  2. 
Tertiary  (Lahonton  beds);  near  Hazen,  Nevada. 

Leuei$cu8  (cf.  L,  tumeri)^  p.  292. 

4.  Skeleton,  natural  size. 

Ollgocene  or  Lower  Miocene;  Madison  Valley,  Montana. 

Oamerut  (?)  species,  p.  293. 

5.  Skeleton. 

Ollgocene  or  Lower  Miocene;  Madison  Valley,  Montana. 

Plate  19. 
Amyzon  hrevipinn£  Cope,  p.  292. 

Fio.  1.  Nearly  complete  skeleton,  xi. 

2.  Skeleton  lacking  head  portion,  X}. 

Tertiary  (Lower  Miocene);  near  Republic,  Washington. 

Cyprinodont,  p.  293. 

3.  Example  of  an  undetermined  species,  Xf . 
Totiary;  Mexico. 

Platb  20.     • 

Ameiunu  primaevua,  new  species,  p.  293. 

Nearly  complete  skeleton  of  holotype,  Xi. 
Eocene  (Green  Biver);  Wyoming. 

Platb  21. 

Mi4>pla»u$  ldbracaide$  Cope,  p.  295. 

A  large  well-preserved  specimen,  X}. 
Miocene  (Green  Biver);  Wyoming. 
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Platb  22. 

PlioplwrchiLs  septemspimous  Cope,  p.  295. 

One  of  the  type-specimens,  X}. 

Miocene  (?);  Van  Horn's  Ranch,  on  the  John  Day  River,  Oregon. 

Plate  23. 

Priscacara  dcartonae^  new  species,  p.  296. 

Complete  skeleton  of  the  holotype,  Xi. 
Eocene  (Green  River);  near  Fossil,  Wyoming. 
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Heteracanthus  uddeni. 

For  explanation  of  plate  see  page  298. 


Digitized  by 


Google 


Digitized  by 


Google 


U.  8.  NATIONAL  MUSEUM 


PROCEEDINQ8,  VOL.  52    PL.  2 


>- 


< 
CO 

o 
z 


O       ^ 

=  I 

CO 

>- 
z 

Z 

o 

z 
O 


Digitized  by 


Google 


Digitized  by 


Google 


U.  8.  NATIONAL  MUSEUM 


PRCX^EEDINQS,  VOU  62    PL.  8 


Physonemus  GEMMATUS. 
For  explanation  of  plate  see  page  298. 
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Physonemus  QEMMATUS. 
For  explanation  of  plate  see  page  298. 
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Physonemus  arcuatus,  p.  qemmatus,  Ctenacanthus  qracillimus,  and  Oracanthus 

triangularis. 


For  explanation  of  plate  see  pages  298  and  299. 
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EDE8TU8  HEINRICHI  AND  ORACANTHUS  VETU8TU8. 
For  explanation  of  plate  see  paoe  299. 
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Harpacanthus  procumbens,  Erismacanthus  maccoyanus,  Dicrenodus  texanus, 
Sauripterus  taylori,  Coccosteus,  species,  Ctenacanthus  gracillimus,  and 

PSAM  modus  PLENIS. 

For  explanation  of  plate  see  page  299. 
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P0LYRHIZ0DU8  GRANDI8,  DELTODUS  OCCIDENTAU8,  POLYRHIZODUS  C0NCAVU8,  DlP- 
TERU8  ANQU8TU8,  POLYRHIZODU8  QRANDI8,  CHOMATODUS,  SPECIE8,  CLADODUS 
8PIN08US,  AND  DiNICHTHY8  PU8TULOSU& 

For  explanation  of  plate  see  paoes  299  and  300. 
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ELON1CHTHY8    PERPENNATU8,    CHEIRODUS    ORBICULARIS,    ELONICHTHYS    HYPSIPLEPIS, 
RHAOINiCHTHYS  QRACILIS,  AND  COELACANTHUS  ELEQAN8. 

For  explanation  of  plate  0EE  paoe  300. 
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COELACANTHUS  EXIGUU8,  PALAEOPHICHTHYS  PARVULU8,  ELONICHTHYS    HYP8ILEPI8, 
CLADODUS  ACULEATUS,  ARTHRODIRAN  PLATES,  AND  LEPIDOTID  SCALES. 

For  explanation  of  plate  see  paoes  300  and  801. 
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Ceraspis  carinata,  Ischyriza  mira,  and  Coelacanthus  eleqans. 

For  explanation  of  plate  gee  page  301. 
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Catopterus  gracilis,  Semionotus  micropterus,  Lepidotus  walcotti,  and  ASTRASP" 

DESIDERATA. 


FOA  EXPLANATION  OF  PLATE  SEE  PAGE  301. 
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CaTOPTERUS  QRACILI8,    SEMIONOTUS   MiCROPTERUS,  LEPIDOTUS  WALCOTTI,  AND   A8TRA8PI8 

DESIDERATA. 


For  ixplanation  of  plate  see  page  301. 
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CaTOPTERUS  QRACILI8,  AND  LEPIDOTUS  WALCOTTI. 
For  explanation  op  plate  see  paqi  802. 
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ACANTHURUS,  SPECIES,  BELONOSTOMUS  TENUIROSTRIS,  BELONORHYNCHUS  (?)  SPECIES, 
AND  NOTAGOQUS  MINUTUS. 

For  explanation  of  plate  see  paoe  302. 
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PLIOPLARCHUS  SEXSPINOSUS,  NOTOQONEUS  08CULUS,  AND  SEMIONOTUS  ELEQAN8. 
For  explanation  of  plate  gee  page  302. 
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DaPEDOQLOSSUS  testis,  PaRAFUNDULUS  NEVADENSIS,  and  XIPHIAS?,  SPECIE& 
For  explanation  of  plate  see  paoe«  302  and  303. 
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Parafundulus  NEVADENSIS. 
For  explanation  of  plate  see  paoe  303. 
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Cladodus  aculeatus,  Psephodus  leqrandensis,  Parafundulus  nevadensis,  Leuciscus, 

and  osmerus  (?)  species. 

For  explanation  of  plate  see  paqe  303. 
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Amyzon  brevipinne,  and  Cyprinodont, 

For  explanation  of  plate  see  page  303. 
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AMEIURUS  PRIMAEVUS. 
For  explanation  of  plate  see  paoe  303. 
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PLIOPLARCHUS  SEPTEMSPINOSUS. 
For  explanation  of  plate  see  page  304. 
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MONOGRAPH  OF  THE  NEARCTIC  HYMENOPTERA  OF  THE 
GENUS  BRACON  FABRICIUS. 


By  Harold  Morrison, 
Of  the  Federal  Horticulttaral  Board,  Washington,  D.  C. 


INTRODUCTION. 

The  following  paper  gives  the  results  of  a  portion  of  the  work  done 
on  a  collection  of  insects  of  the  subfamily  Agathinae  of  the  family 
Braconidae.  Under  the  existing  circumstances  it  has  not  been  found 
possible  to  go  over  the  whole  of  the  collection,  nor  to  put  into  com- 
pleted form  more  than  the  monographic  classification  of  this  one 
genus.  The  collection  from  which  specimens  were  examined  was 
obtained  from  the  following  sources,  mostly  through  the  kindness  of 
Prof.  J.  C.  Bradley  of  Cornell  University,  under  whose  direction  the 
work  was  started;  the  greatest  number  came  from  the  United  States 
National  Museum,  about  1,000  specimens  belonging  to  this  subfamily 
being  obtained  there;  the  next  largest  collection  came  from  the  Acad- 
emy of  Natural  Sciences  at  Philadelphia,  but  unfortimately  none  of 
these  have  been  available  for  final  examination.  In  addition,  speci- 
mens were  obtained  from  the  Cornell  University  collection,  the  Ameri- 
can Museum  of  Natural  History,  Prof.  C.  T.  Brues  of  Bussey  Institu- 
tion, Mr.  C.  W.  Johnson  of  the  Boston  Society  of  Natural  History, 
Mr.  W.  M.  Mann  of  Bussey  Institution,  and  Mr.  Nathan  Banks. 

In  addition  to  expressing  my  appreciation  of  the  kindness  of  the 
United  States  National  Museum  authorities  in  charge  of  the  insect 
collections  and  of  the  above-mentioned  gentlemen,  I  also  wish  to 
thank  Professor  Bradley  for  many  suggestions  during  the  early  part 
of  the  work  which  was  started  at  Cornell  University,  Dr.  Henry 
Skinner  for  permission  to  examine  the  Cresson  types  in  the  Academy 
of  Natural  Sciences  in  Philadelphia,  and  Prof.  V.  L.  Kellogg  for  many 
ideas  r^arding  the  basis  upon  which  species  limits  should  be  deter- 
mined. The  drawings  accompanying  the  paper  were  made  by  Mr. 
C.  H.  Kennedy.  Most  of  the  work  was  done  in  the  entomological 
laboratory  of  Stanford  University. 

Proceedinqs  U.  S.  National  Museum.  Vol.  62HMo.  2178. 
^5008**— Proc.N.M,vol.52— 17 20  m 
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SUBFAMILY  AGATHINAE. 

The  following  characters,  taken  from  the  papers  of  Szepligeti 
and  Ashmead,  will  show  what  forms  are  to  be  included  here:  Abdo- 
men inserted  at  the  apex  of  the  propodeum  between  the  hind  coxae; 
mandibles,  when  closed,  with  their  tips  touching  or  crossing,  not 
forming  a  roimded  opening  in  conjimction  with  a  semicircularly 
emarginate  clypeus;  abdomen  subsessile,  the  dorsum  showing  the 
usual  sutures,  except  between  the  second  and  third  tergites;  radial 
cell  very  narrow,  and  not  approaching  the  tip  of  the  wing,  the  second 
cubital  cell  (areola)  very  small,  or  wanting  in  some  cases;  eyes  not 
hairy.  The  very  small  or  missing  second  cubital  cell,  and  the  nar- 
row radial  cell,  with  the  radial  vein  running  parallel  or  almost  parallel 
to  the  margin  of  the  stigma,  are  the  most  easily  recognized  and  most 
distinctive  characters.  In  the  older  classifications,  best  presented 
by  that  of  Marshall,  this  subfamily  was  included  with  the  Micro- 
gasterinae  in  the  group  Areolarini  of  Wesmael,  but  the  last  two  general 
classifications,  that  of  Ashmead  (1900)  and  Szepligeti  (1904),  present 
the  subfamilies  without  attempting  to  group  them  in  higher  units. 

Twenty-five  known  genera  are  recognized  by  Szepligeti,  while  he 
gives  five  additional,  which  contain  no  described  species  or  are  not 
recognizable.  Since  the  publication  of  his  paper  some  five  or  six 
new  genera  have  been  described,  while  of  this  number,  10  genera  have 
been  reported  or  described  from  the  United  States.  Species  belong- 
ing in  the  subfamily  have  been  recorded  from  aU  of  the  larger  land 
areas  of  the  earth,  and  from  some  islands,  as  Hawaii  and  the  Philip- 
pines. At  present  a  majority  of  the  known  species  are  from  the 
Palearctic  and  Nearctic  regions,  but  it  seems  probable  that  a  more 
thorough  collection  throughout  the  world  will  show  that  the  species 
are  most  abimdant  in  tropical  regions. 

It  is  obvious,  even  from  the  limited  study  which  I  have  made 
of  the  different  species  included  in  this  subfainily,  that  a  revision  of 
the  genera  is  greatly  needed.  The  one  character  to  which  most 
importance  has  been  attached  since  the  beginning  of  attempts  at  classi- 
fication, the  shape  and  appearance  of  the  head  when  viewed  from  in 
front,  is  easily  shown  to  be  of  little  or  no  value  generically,  if  any  con- 
siderable series  of  species  is  examined,  although  it  seems  to  be  useful 
for  specific  determination,  and  is  somewhat  characteristic  in  certain 
genera.  However,  it  is  impossible  to  draw  any  distinguishing  line, 
based  on  this  character,  between  the  genera  Agathis  and  Bassus 
(Microdu8)f  as  they  are  at  present  recognized  in  this  coimtry,  although 
F5rster,  followed  by  Ashmead  in  his  classification  of  the  Ichnexunon 
Flies,  divided  the  subfamily  into  two  tribes,  the  Agaihidinij  with  the 
head  as  viewed  from  in  front  shaped  as  an  elongate  isoceles  triangle, 
and  the  Microdimf  with  the  head  short  and  forming  an  equilateral 
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triangle.  The  more  recent  classifications^  particularly  that  of 
Szepligetii  make  no  attempt  to  group  the  genera  into  units  of  higher 
rank. 

It  is  necessary  to  discuss  a  recent  change  in  synonomy,  given  by 
Viereck  in  his  paper  on  the  Type  Species  of  the  Genera  of  Ic^eumon 
Flies/  in  order  to  make  clear  the  use  of  a  certain  generic  name  which 
has  long  been  associated  with  another  group  of  parasitic  Hymenop- 
tera.  This  change  of  name  is  taken  from  Viereck's  paper  referred  to 
above,  as  I  have  not  had  access  to  Curtis's  British  Entomology  to 
verify  Viereck's  conclusions. 

Fabricius  described  the  genus  Bracon  in  his  Systema  Piezatorum 
in  1804,  page  102,  with  a  number  of  included  species.  Curtis  in  his 
British  Eitomology  (1825),  No.  69,  designated  the  species  described 
as  Ichneumon  deaertor  by  LdnnsBUs,  and  included  in  Bracon  by  Fabri- 
cius, as  the  type  of  the  genus  Bracon.  Not  until  1862  did  Forster' 
designate  Bracon  mimUator  Fabricius  as  the  type  of  Bracon,  and  so 
establish  the  present-day  conception  of  the  genus.  In  the  same 
paper  (p.  246)  F5rster  established  the  new  genus  Oremnops  and 
induded  the  single  species  AgatTm  deflagrator  Nees,  which  is  the  same 
species  as  Ichneumon  deaertor  Linnaeus.  From  this  it  is  clear  that  the 
genus  name  BroA^on  will  have  to  be  applied  to  those  species  at  present 
included  in  the  genus  Cfremnops,  and  that  Oremnops  Forster  is  a 
synonym  of  Bracon  Fabricius.  It  is  extremely  unfortunate  that 
taxonomic  work  on  the  parasitic  hymenoptera  should  be  still  further 
complicated  in  this  fashion,  but  there  seems  to  be  no  other  alternative 
if  the  International  Code  of  Nomenclative  is  followed. 

GENUS  BRACON  FABRICIUS  (CREMNOPS  PORSTER  AND  OF  AUTHORS). 

The  following  characters,  not  all  of  which,  however,  are  distinctive, 
will  serve  to  indicate  the  species  belonging  to  this  genus: 

Head  elongate,  at  least  nearly  as  long  as  wide,  strongly  produced 
below  the  eyes,  and  much  narrowed  towards  the  labrum;  malar  space 
varying  from  a  little  shorter  to  a  Uttle  longer  than  the  height  of  the 
eyes;  antennae  placed  in  large  pits,  with  two  distinct,  more  or  less 
platelike  projections  between  them,  and  with  a  ridge  bordering  the 
upper  sinf ace  of  each  pit,  at  least  for  part  of  the  distance  between  the 
compound  eyes  and  the  lateral  ocellus  on  each  side;  ocelli  arranged 
in  a  nearly  equilateral  triangle;  antennae  elongate,  black,  except  in 
immature  specimens,  more  than  35-segmented;  labrum  at  least 
nearly  as  long  as  wide,  its  lower  edge  margined  by  a  more  or  less  dis- 
tinct ridge;  mandibles  curved  inwards,  the  tips  bidentate,  the  inner 
tooth  shorter  than  the  outer;  maxillae  and  labium  united  and  elongated 
to  form  a  distinct  beak,  the  segments  of  both  maxillary  and  labial 


t  U.  S.  Nat  Mus.  BuU.  83, 1914. 

sVerh.  naturh.  ver.  preuss.  Rheinland,  vol.  19, 1862,  p.  235* 
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palpi  elongate;  apex  of  the  pronotiuu  with  large  deep  pits  on  each 
Bide  of  the  middle  line,  these  united  in  one  species;  mesonotum  with 
well-developed  parapsidal  furrows,  these  often  crenulate,  at  least  in 
the  middle,  the  median  lobe  distinctly  grooved  longitudinally,  the 
lateral  lobes  more  or  less  flattened;  hind  angles  of  the  mesoscutiun 
usually  produced  into  a  vertically  compressed  plate,  fingerlike  in 
one  species;  mesopleural  furrow  present,  varying  in  size  and  shape; 
propodeum  coarsely  areolate,  with  three  longitudinal  ridges  on  each 
side;  spiracles  of  the  propodeum  oval;  wings  fuliginous,  the  second 
cubital  cell  (areolet)  four-sided,  never  triangidar;  legs  long,  rather 
slender,  middle  tibiae  usually,  hind  tibiae  always,  with  one  or  more 
spines  at  the  apex;  at  least  the  fore,  usually  the  intermediate,  and 
often  the  hind  tarsal  claws  cleft,  if  not  cleft  then  broad  and  long- 
toothed  at  the  base;  abdomen  elongate,  first  segment  long  and 
usually  slender;  ovipositor  in  general  about  as  long  as  the  abdomen, 
sometimes  a  little  shorter;  colors,  black,  and  various  shades  of  red, 
running  to  yellow. 

The  genus  as  defined  above  includes  12  recognizable  species  from 
America  north  of  the  Mexican  border,  of  which  niunber  only  one  was 
originally  described  as  belonging  in  the  genus,  while  two  have  been 
transferred  from  the  genus  Agathis,  and  nine  are  described  as  new. 
The  specimens  available  for  examination  show  that  the  species  are 
widely  distributed  over  the  whole  of  the  United  States,  and  it  seems 
probable  that  only  lack  of  collections  is  responsible  for  the  meager 
Canadian  records. 

EXTERNAL  ANATOMY. 

The  following  rather  brief  accoimt  of  the  external  anatomy,  based 
largely  on  a  study  of  B.  vulgaris,  will  make  clear  some  of  the  struc- 
tural characteristics  not  fully  discussed  in  the  specific  descriptions: 

Head. — ^The  head  is  hypognathous,  transverse,  and  strongly  pro- 
duced below  the  eyes,  usually  longer  from  the  apex  of  the  clypeus  to 
the  top  of  the  lateral  ocelli  than  the  extreme  width  through  the  com- 
poimd  eyes.  The  compoimd  eyes  are  of  medium  size,  varying  from  a 
little  longer  to  a  Uttle  shorter  than  the  malar  space,  oval  in  shape, 
with  the  back  side  flattened,  as  viewed  from  the  side,  semicircular  in 
outline  with  the  inner  side  somewhat  curved  as  viewed  from  above, 
and  half  oval  with  the  inner  side  slightly  curved  as  viewed  from  in 
front.  They  approach  most  closely  to  each  other  at  a  point  a  little 
below  the  antennal  pits.  The  upper  portion  of  the  vertex  is  roimded 
into  the  occiput  behind  and  the  face  in  front,  except  in  the  middle, 
where  it  is  strongly  excavated  on  each  side  to  form  two  pits  for  the 
reception  of  the  antennae.  The  lateral  ocelli  are  placed  on  the  apex 
of  the  vertex,  usually  a  Uttle  closer  to  each  other  than  to  the  margins 
of  the  compound  eyes,  and  from  them  each  antennal  pit  slopes 
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steeply,  almost  vertically  downwards  to  the  insertion  of  the  antenna. 
Between  the  antennal  insertions  are  a  pair  of  triangular  or  almost 
platelike  projections^  separated  along  the  median  line  by  a  triangular 
or  roimded  groove,  and  with  their  front  edges  in  the  same  plane  as 
the  face,  roimded  off  at  the  apex,  and  extending  backwards  between 
the  antennae  as  a  pair  of  small  ridges  which  may  reach  the  lower  edge 
of  the  median  ocellus.  This  median  ocellus  is  placed  on  the  sloping 
sinface  of  the  vertex,  and  approximately  as  far  from  the  lateral 
oceUi  as  they  are  from  each  other.  The  median  ocellus  is  circular  in 
outline,  while  the  two  lateral  ocelli  have  the  inner  front  margins  some- 
what flattened.  All  of  the  ocelli  are  placed  on  slight  elevations,  and 
the  vertex  is  more  or  less  swollen  between  the  lateral  ocelli,  the 
elevation  in  some  oases  approaching  the  appearance  of  an  obsolete, 
very  short,  longitudinal  ridge.  A  more  or  less  distinct  marginal 
ridge  runs  along  the  lower  border  of  each  antennal  pit  to  where  this 
border  turns  upwards  parallel  to  the  eye  margin,  while  from  here  on, 
at  least,  the  ridge  is  distinct  and  nearly  always  swells  into  a  low  arch 
which  is  most  prominent  opposite  some  point  on  the  median  ocellus, 
as  the  lower  margin,  the  upper  margin,  or  the  middle.  From  the  highest 
point  the  ridge  decreases  in  height  gradually  imtil  it  reaches  the  lat- 
eral ocellus  on  its  side,  or  in  some  cases  imtil  it  becomes  obsolete 
some  distance  from  the  lateral  ocellus.  The  head  tapers  rapidly 
behiad  the  eyes,  and  the  occiput  is  strongly  emarginated. 

In  all  normal  specimens  the  whole  of  the  vertex,  the  occiput,  and 
the  head  behind  the  eyes,  and  usually  the  cheeks  are  shining  and 
often  appear  polished,  while  the  punctuation,  and  with  it  the  hairi- 
ness, varies  from  quite  dense  to  wholly  lacking  over  the  various  parts 
mentioned.  Usually  there  is  a  distinct  fringe  of  hairs,  most  notice- 
able in  front  and  below,  smroimding  the  compound  eyes.  The  face 
proper  extends  from  the  antennal  fossae  to  the  olypeal  foveae,  two 
small  deep  pits  located  diagonally  below  and  inside  the  lower  oomer 
of  each  eye.  Even  cleared  specimens  show  no  transverse  suture 
separating  the  face  from  the  clypeus,  and  for  purposes  of  description 
I  have  taken  the  face  as  extending  from  the  antennal  pits  to  the  tip 
of  the  clypeus.  The  face  is  nearly  always  triangularly  flattened 
below  the  antennae,  the  flattened  area  starting  near  the  outer  lower 
angle  of  each  fossa,  and  coming  to  a  point  on  the  median  line  of  the 
face  not  far  below  the  interantennal  plates.  A  more  or  less  distinct 
groove  runs  from  between  the  interantennal  plates  to  the  lower  end 
of  this  flattened  area.  The  largest  and  most  closely  placed  punctures 
foimd  on  the  head  are  located  on  this  flattened  sinface  and  on  the 
face  on  each  side  of  it.  Nearer  the  sides  the  pimctures  become  smaller 
imtil  the  malar  space  and  at  least  the  lower  portion  of  the  clypeus  are 
rather  finely  punctate.  From  each  clypeal  fovea  a  suture,  superfici- 
ally often  wholly  obsolete,  runs  to  the  lower  comer  of  the  head  on 
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oach  side.  The  head  bulges  more  or  less  behmd  the  eyes,  depending 
on  the  species,  and  the  whole  hinder  surface  is  cut  out  for  about  the 
lower  two-thirds  of  its  length  for  the  attachment  to  the  thorax,  and 
principally  for  the  reception  of  the  elongated  beak,  which  roughly 
resembles  that  found  in  the  long-tongued  bees. 

The  antennae  are  elongate,  longer  than  the  head  and  thorax, 
slender,  black  in  all  maturely  colored  specimens,  thickest  at  about 
the  fifth  to  seventh  segments,  tapering  apically  to  a  point.  The 
number  of  s^ments  found  in  the  antennae  varies  from  35  to  45.  The 
first  s^ment  or  scape  (these  two  terms  being  used  indiscriminately 
in  the  specific  descriptions)  is  small  at  its  base,  but  much  swollen 
above  and  somewhat  flattened,  with  the  apical  margin  usually  rounded 
but  produced  into  a  small  blunt  tooth  in  one  species.  The  second 
segment  is  small  and  about  the  same  diameter  as  the  flagellum.  Both 
of  these  segments  are  smooth  and  shining  and  sparsely  punctured 
and  hairy.  The  remaining  segments  of  the  flagellum  are  cylindri- 
cal, slightly  constricted  in  their  middle,  dull,  distinctly  striate 
longitudinally,  and  closely  covered  with  short,  stout,  decumbent 
hairs.  The  terminal  segment  is  oval  in  shape  with  the  apex  pointed, 
sometimes  indistinctly  separated  from  the  preceding  segment,  and  the 
terminal  segments  show  a  more  decided  intersegmental  constriction 
than  do  the  basal  ones. 

The  labrum  is  attached  to  the  lower  end  of  the  clypeus  in  such 
a  way  that  it  is  shghtly  less  prominent  than  the  face.  It  is  straight 
in  profile,  but  strongly  arched  transversely,  and  varies  from  distinctly 
narrower  than  long  to  slightly  wider  than  long.  Typically  the  whole 
outhne  is  curved  from  the  narrow  attachment  at  the  top  to  the  tip. 
Sometimes  the  apical  margin  is  nearly  straight  for  a  short  distance  on 
each  side  of  the  middle  line,  while  in  one  species  the  sides  appear 
to  be  nearly  straight  for  a  little  way,  and  usually  the  margins  from 
the  rounded  lateral  sides  to  the  attachment  to  the  clypeus  are  straight 
or  almost  straight.  The  lower  border  is  more  or  less  raised  to  form  a 
low  marginal  ridge  which  fades  out  on  the  sides.  The  whole  surface 
of  the  labrum  is  shining  and  usually  smooth,  although  in  many  cases 
the  punctures  are  large  enough  to  break  up  the  smooth  appearance. 
The  pimctation,  and  with  it  the  hairiness,  is  sparse,  but  the  hairs  are 
relatively  long.  The  coloration  is  variable,  although  usually  the  same 
as  that  of  the  face.  The  mandibles  are  strongly  curved  inward 
near  the  apex,  sharp  pointed,  and  with  a  large  tooUi  inside  near  the 
tip.  They  are  triangular  in  section  near  the  middle,  with  the  outer 
side  slightly  rounded  oflf  and  the  base  enlarged,  while  compared  with 
other  members  of  the  subfamily  they  are  relatively  narrow.  Usually 
they  are  pale  except  for  the  extreme  tips,  but  in  some  species  they  are 
wholly  dark. 
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The  beak  is  made  up  of  the  two  maxillae  and  the  labium,  which 
are  united  to  each  other  by  membranes.  All  of  the  parts  are  elon- 
gated, particularly  the  sclerites  of  the  maxillae.  The  relative  thick- 
ness and  length  of  the  maxillary  and  labial  palpi  vary  in  the  different 
species,  but  not  greatly  enough  to  be  of  value  for  identification.  An 
idea  of  the  general  appearance  of  the  beak  may  be  obtained  from 
plate  25,  figures  4  and  5.  With  the  possible  exception  of  the  labrum, 
none  of  the  mouth  parts  appear  to  show  any  variations  large  enough 
to  be  oonsidered  as  of  use  in  distinguishing  species. 

Thorax. — ^The  thorax  is  somewhat  longer  than  high,  compressed, 
and  about  as  wide  as  the  head.  The  pronotum  is  very  narrow  in 
front  and  widens  out  on  each  side  into  a  triangular  lobe  reaching 
back  to  the  tegula  and  downwards  to  the  insertion  of  the  fore  coxae. 
Typically  there  is  a  pair  of  small  oval  pits,  each  tapering  to  a  point 
below  and  surrounded  by  a  more  or  less  distinct  ridge,  which  continues 
downward  to  the  front  margin  of  the  lobe,  on  each  side  of  the  median 
line  and  separated  from  each  other  by  a  distance  about  equal  to  the 
length  of  one  pit.  These  pits  are  deepest  at  the  top  and  gradually 
become  shallower  and  narrower  below,  while  they  are  connected  by  a 
more  or  less  distinct  suture  which  is  either  curved  or  obtusely  angled 
toward  the  oephahc  margin  of  the  pronotum  on  the  median  line. 
In  one  species  these  apical  pits  are  replaced  by  a  large  deep  transverse 
groove.  The  hinder,  lower,  and  front  mai^s  of  the  pronotal  lobes 
are  elevated  to  form  a  narrow  ridge  running  from  the  spiracle  below 
the  tegula  on  one  side  around  to  that  on  the  other.  The  front  margin 
of  each  lobe  is  interrupted  a  little  above  its  middle  by  the  intrusion 
of  the  carina  from  the  pronotal  pit,  this  ridge  being  much  more 
prominent  than  the  one  bordering  the  lobes.  The  face  of  each  lobe  is 
depressed  along  a  straight  line  running  from  the  apical  pits  to  the 
lower  comer  of  the  lobe  in  such  a  way  that  the  whole  hinder  por- 
tion of  the  lobe  forms  one  face  of  the  very  flat  groove  and  the  cephalic 
border  flares  sharply  to  form  the  other  face,  this  depression  being  for 
the  reception  of  the  fore  femora.  A  shallow  crenulate  groove  parallels 
the  hind  border,  separating  a  narrow  strip  from  the  main  portion  of 
the  lobe. 

The  dorsal  surface  of  the  pronotum  is  pimotured  as  is  the  front 
border  of  each  lobe,  while  most  of  the  central  portion  is  smooth 
and  not  punctured,  although  this  varies  according  to  the  species. 
There  is  a  band  of  fine  punctures  along  the  upper  border,  while 
the  narrow  strip  behind  the  crenulate  groove  is  closely  and  densely 
punctured,  as  is  the  lower  angle  of  each  lobe.  The  epimera  of  the 
prothorax  are  completely  hidden  by  the  pronotal  lobes,  and  they  are 
separated  from  the  proepistemum  of  each  side  by  a  sharp  ridge  which 
lies  against  and  fits  closely  to  the  marginal  ridges  of  the  pronotal 
lobes.    The  epistema  are  elongate  narrow  lobes,  apparently  united 
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above  just  below  the  attachment  of  the  head,  then  distinctly  but  very 
narrowly  separated  and  once  more  apparently  united  before  they 
attach  to  the  small  prostemum  which  is  a  depressed  triangular 
piece  seemingly  wedged  in  between  the  apices  of  the  two  epistemal 
lobes.  The  siirface  of  the  prosternal  lobes  usually  appears  to  be 
rather  closely  covered  with  long,  somewhat  decumbent  hairs,  all 
directed  downward,  sometimes  giving  a  silvery  appearance.  A  close 
examination  of  the  surface  of  the  lobes  shows  that  the  punctures  in 
which  these  hairs  are  inserted  are  large  enough  to  break  up  its  smooth- 
ness and  to  give  it  a  roughened  appearance,  although  the  extent  of 
this  appearance  varies  with  the  species  and  even  within  the  species. 
In  all  of  the  species  examined  the  large  lobes  end  in  smooth,  highly 
polished  and,  at  most,  finely  pimctate  areas,  which  flare  out  laterally 
to  meet  the  tips  of  the  pronotal  lobes. 

The  mesonotum  is  elongate,  strongly  narrowed  in  front,  and 
much  higher  than  the  pronotimi.  In  all  of  the  members  of  the 
genus  the  parapsidal  furrows  are  well  developed,  and  in  many  of 
them  they  are  crenulate  for  at  least  a  part  of  their  length.  The 
parapsidal  furrows  are  usually  straight  or  almost  straight,  although 
they  frequently  become  wider  and  shallower  behind  and  seem  to 
curve  toward  each  other  just  as  they  meet  at  a  variable  distance 
before  the  scutellar  fossa,  while  a  more  or  less  distinct  depression 
runs  from  their  jimction  to  the  scutellar  fossa.  These  furrows  divide 
the  mesonotum  into  three  distinct  lobes,  the  praescutum  of  the  meso- 
thorax,  usually  termed  the  median  or  middle  lobe  in  descriptions,  and 
the  two  parts  of  the  mesoscutum,  termed  the  lateral  lobes. 

The  somewhat  oval  or  oblong  tegulae  are  located  just  below  the 
widest  portion  of  the  mesonotum.  The  lateral  lobes  are  narrowed 
behind,  and  then  continued  straight  backwards  till  they  end  opposite 
the  hind  wall  of  the  scutellar  fossa,  typically  in  a  sharp,  high  vertical 
ridge  which  is  continuous  with  that  running  along  the  whole  margin 
of  the  mesoscutum  and  which  runs  downward  and  outward  ending 
near  the  caudal  portion  of  the  attachment  of  the  forewing.  The 
surfaces  of  all  three  mesonotal  lobes  are  sparsely  pimctured  and  hairy, 
although  the  extent  of  this  varies  according  to  the  species.  The 
scutellar  fossa  is  large  and  deep,  oblong  in  shape  and  closed  at  each 
end  by  a  wall  approximately  equal  in  height  to  the  surfaces  it  joins. 
The  hinder  wall  is  nearly  vertical  but  the  front  wall  may  vary  from 
nearly  vertical  to  strongly  sloping  forward.  The  fossa  is  always 
bisected  by  a  high  carina  longitudinal  to  the  body,  while  there  are  a 
varying  number  of  smaller  or  almost  obsolete  carinae  parallel  to  this 
on  each  side  of  it.  The  soutellum  is  roughly  triangular  in  shape, 
tapering  behind,  with  the  sides  anjd  apex  strongly  rounded  off,  and 
with  the  hinder,  nearly  vertical,  face  slightly  elevated  to  form  a  more 
or  less  distinct,  broad,  transverse  band,  which  is  narrowest  at  the 
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median  line.  Below  the  roimded-off  dorsal  margins  of  the  soutellnm 
the  sides  form  flattened^  depressed,  vertical  f aoes^  which  are  usually 
highly  shining,  and  may  be  vertically  ridged.  The  mesopleura  form 
a  five-sided,  nearly  flat  area  on  each  side  of  the  thorax,  nmning 
downwards  and  backwards  from  below  the  attachments  of  the  fore- 
wings.  Each  is  separated  from  the  metapleurmn  by  a  smooth  diag- 
onal sutm^,  while  an  incomplete,  sometimes  shallow,  at  least  partially 
orennlated  groove  is  all  that  separates  the  pleurmn  of  each  side  from 
the  venter,  and  it  appears  doubtful  if  it  always  represents  the  rem- 
nant of  a  sutucre.  A  strongly  orenulated  furrow  parallels  the  hind 
margin  of  the  pleurum  for  nearly  all  of  its  length,  separating  a  rela- 
tively narrow  band  from  the  main  portion,  and  this  band  appears  to 
be  all  that  is  left  of  the  epimeron  of  the  mesothorax.  A  strip  along 
the  front  margin,  widening  out  strongly  above,  but  variable  in  width 
according  to  the  species,  is  slightly  but  sharply  elevated  above  the 
rest  of  the  mesopleurmn.  Usually  this  area  is  more  closely  punctate 
than  the  disk  of  the  pleurum  which  is  sparsely  punctate  and  hairy. 

A  sharp  crenulated  ridge  nms  along  the  lower  part  of  the  front 
margin  of  each  pleurum  and  continues  around  the  same  margin  of 
the  venter.  The  pleura  and  stemimi  are  sharply  truncate  below  in 
front,  with  the  space  thus  formed  curving  backwards  and  downwards 
from  the  prothorax  and  receiving  the  fore  coxae.  The  two  halves  of 
the  sternum  are  rounded  off  on  the  sides,  and  separated  medially  by  a 
sharp  crenulate  furrow.  The  venter  is  usually  much  more  closely 
punctured  and  more  hairy  than  the  pleura,  but  there  is  no  distinct 
line  of  demarcation  between  the  two  areas  as  regards  frequency  of 
punctuation. 

The  metanotum  is  a  transverse  plate,  curving  forwards  on  each 
side,  with  each  outer  hind  angle  rounded  into  a  flat  lobe,  excavated 
on  each  side  of  the  middle,  and  still  more  just  inside  of  the  attach- 
ment of  the  hind  wings,  while  in  the  middle  there  are  three  high  car- 
inae  which  meet  medially  near  the  caudal  margin  of  the  metanotiun. 
Two  of  these  carinae  run  backwards  on  each  side  of  the  middle  from 
the  cephalic  margin  to  form  a  triangular  or  nearly  semicircular  in- 
closure  with  its  base  forward,  and  the  third  ridge  runs  steeply,  some- 
times vertically,  downwards  imtil  it  almost  meets  a  corresponding 
ridge  of  the  propodeum,  leaving  a  deep  notch  between  the  metanotum 
and  the  propodeum.  The  metapleura  are  roughly  triangular  in  shape 
with  the  sharpest  angle  pointing  forward.  They  show  no  traces  of 
sutures  separating  the  epistemum  and  epimeron  on  each  side,  but 
there  is  a  deep,  very  coarsely  crenulate,  nearly  vertical,  furrow  run- 
ning downwards  from  the  suture  between  metanotum  and  propodeum 
and  dividing  the  surface  into  two  areas,  the  cephalic  one  long,  tri- 
angular, with  the  base  above  and  the  apex  just  above  the  insertion 
of  the  middle  coxa,  and  the  caudal  one  occupying  the  remainder  of 
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the  pleurite,  bounded  above  by  the  lateral  propodeal  carina,  and 
drawn  out  below  into  an  apically-pointed  lobe  above  the  middle 
coxa.  The  cephalic  lobe  varies  somewhat  in  relative  width  according 
to  the  species,  and  its  surface  is  smooth  and  sparsely  pimctured  and 
hairy,  but  it  has  been  almost  completely  ignored  in  specific  descrip- 
tions, the  references  to  punctuation  and  areolation  concerning  the 
hinder  lobe  only.  This  lobe  has  the  disk  shining  and  sparsely  pimc- 
tured and  hairy,  the  whole  margin  more  or  less  strongly  crenulate, 
and  anywhere  from  the  narrow  lower  margin  to  the  lower  two-thirds 
of  its  surface  roughened  and  irregularly  areolate.  The  metastemum 
is  hidden  by  the  enlarged  hind  coxae. 

The  propodeum  is  nearly  horizontal  above,  and  usually  gradually 
roimded  off  behind,  although  sometimes  the  two  faces  meet  in  a 
sharp  angle,  and  the  hinder  face  is  even  concave  in  some  cases. 
The  dorsal  surface  is  coarsely  and  more  or  less  r^ularly  areo- 
lated,  the  main  ridges  consisting  of  three  longitudinal  ones  on 
each  side,  the  two  median  meeting  before  and  behind,  sometimes 
curving  together,  sometimes  forming  a  pair  of  elongate  isoceles 
triangles  with  the  bases  together,  the  form  of  the  pair  varying  with 
the  species,  and  even  somewhat  in  the  species.  The  outer  ridge  on 
each  side  forms  a  boundary  between  the  metapleurum  and  the  pro- 
podeimi.  The  ridge  between  the  inner  and  outer  ridges  varies  in  its 
relative  distance  from  the  two,  and  is  connected  with  them  by  a  vary- 
ing number  of  more  or  less  prominent  transverse  ridges,  while  the 
two  median  ridges  are  usually  joined  by  a  number  of  prominent 
transverse  carinae.  There  is  a  decided  tendency,  particularly  in  the 
males  of  some  species,  for  the  areolations  to  break  down  almost  com- 
pletely, and  to  leave  a  set  of  incomplete,  twisted  and  curved,  and 
often  indistinct  ridges.  The  surface  of  the  propodeum  is  usually 
shining  and  hairy,  at  least  on  the  sides,  the  hairs  coming  from  obsciu^ 
pimctures.  The  depressions  between  the  ridges  are  often  roughened 
and  irr^ularly  wrinkled.  The  propodeal  spiracle  is  large,  oval,  or 
oblong,  placed  diagonally  with  reference  to  the  median  line  of  the 
body,  and  located  between  the  second  and  third  longitudinal  ridges 
on  each  side,  usually  in  a  shallow  depression  of  the  surface,  although 
the  spiracle  itself  is  quite  prominent  by  reason  of  the  strongly  elevated 
rim  surrounding  it. 

Wings, — ^The  wings  are  always  darkened  in  the  species  of  this  genus 
and  are  usually  fuliginous,  with  a  few  lighter  spots  as  follows:  In  the 
forewings,  with  a  lighter  streak  just  behind  the  costal  vein,  and  an- 
other just  in  front  of  the  anal  vein,  with  a  small  irregular  area  just 
behind  the  base  of  the  stigma,  and  another  beyond  the  point  where 
the  discoidial  and  first  recurrent  veins  branch  apart.  The  dark 
brown  color  of  the  veins  is  interrupted  at  the  lower  end  of  the  trans- 
verse medial  vein  (nervulus),  above  the  middle  of  the  first  recurrent 
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vein,  at  the  junction  of  the  first  transverse  cubital  vein  with  the  cubi- 
tal vein,  and  at  the  lower  end  of  the  second  transverse  cubital  vein. 
The  whole  surface  of  the  wing  is  sparsely  clothed  with  short,  rather 
stout  hairs,  while  there  is  a  marginal  fringe  of  stout  hairs  along  the 
costal  vein  and  the  stigma.  The  terminal  section  of  the  cubital  vein, 
the  subdiscoidial  vein  (nervus  paraUelus  of  Szepligeti),  and  nearly  all 
of  the  median  vein  are  lighter  in  color  than  the  rest  of  the  veins  and 
also  appear  to  be  much  less  developed.  The  hind  wings  are  similar 
to  the  f orewings  in  coloration  and  extent  of  hairiness. 

I  have  not  been  able  to  determine  with  entire  satisfaction  the 
homol(^es  of  the  venation  according  to  the  Comstock-Needham 
system,  so  I  have  used  the  older  terms  for  the  various  veins  and  cells. 
The  drawing  of  the  wings  will  serve  to  show  the  arrangement  of  the 
venation,  which  seems  to  be  quite  constant  for  the  genus.  The  first 
cubital  and  first  discoidial  cells  are  always  united,  although  the  base 
of  the  cubital  vein  is  more  or  less  developed;  the  areolet  or  second 
cubital  cell  is  always  four  sided,  and  often  approaches  a  parallelogram 
in  shape,  although  usually  the  first  transverse  cubitus  is  more  diagonal 
than  the  second. 

Legs. — ^The  l^s  are  elongate  and  slender,  with  the  hind  pair 
distinctly  but  not  prominently  larger  than  the  others.  The  coxae 
are  roughly  conical  in  shape,  and  have  the  plainly  two-segmented 
trochanters  attached  to  their  extremities.  The  femora  are  elongate, 
somewhat  swollen  for  much  of  their  length,  gradually  narrowed  at 
each  end.  The  tibiae  are  quite  slender  for  a  short  dbtance  beyond 
their  attachment  to  the  femora,  and  are  then  gradually  swollen  and 
enlarged  for  the  remainder  of  their  length,  being  nearly  as  thick  as  the 
femora  at  their  apex.  The  fore  tibiae  appear  to  be  without  apical 
spines,  but  the  middle  and  hind  tibiae  nearly  always  have  a  variable 
number  of  small  stout  spines  at  their  apex,  forming  a  group  or  cluster 
above  the  outer  and  smaller  terminal  tibial  spur.  The  middle 
and  hind  tibiae  have  two  spurs  at  their  apex,  the  larger  about  half 
the  length  of  the  first  tarsal  segment  and  the  smaller  slightly  shorter. 
These  tibial  spurs  appear  to  be  light  colored  in  all  of  the  species. 
The  fore  tibiae  have  a  single  apical  spur,  modified  with  the  base  of 
the  first  tarsal  segment  into  an  antenna!  comb.  The  first  tarsal 
segment  is  about  as  long  as  the  next  three  imited,  and  in  the  hind 
tarsi  is  almost  as  long  as  all  the  remaining  segments  united.  The 
tarsal  claws  are  large,  and  in  all  the  members  of  this  genus  the  first 
two  pairs  are  deeply  and  distinctly  cleft,  with  the  inner  tooth  fiat 
and  much  larger  than  the  outer.  The  hind  tarsal  claws  vary  from 
cleft  to  prominently  toothed  at  the  base.  All  of  the  legs  are  more 
or  less  hairy,  the  coxae  and  femora  smooth  and  shining,  sparsely 
punctate  and  hairy,  the  tibiae  much  more  closely  punctured  and 
hairy  and  somewhat  roughened  by  the  punctures,  the  tarsi  thickly 
clothed  with  stout  hairs,  especially  beneath. 
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Abdomen. — ^The  abdomen  is  elongate,  slender,  lanceolate,  with  the 
first  two  segments  dorsally  flattened,  margined  along  their  sides,  and 
strongly  compressed  below,  the  remainder  romided  above,  and  taper- 
ing to  the  apex.  If  the  fused  second  and  third  tergites  be  con- 
sidered as  two  segments,  there  are  eight  dorsal  segments  in  the  female 
and  six  ventral,  while  the  male  has  seven  segments  both  dorsally 
and  ventrally.  The  tergmn  of  the  first  segment  is  narrow  at  its 
attachment  to  the  propodeum  between  the  hind  coxae,  and  gradually 
widens  to  the  apex.  There  is  a  median  basal  excavation  and  the 
sides  are  usually  widened  slightly  at  the  spiracles  which  are  located 
much  nearer  to  the  base  than  to  the  apex  of  the  first  segment.  The 
tergites  of  the  second  and  third  segments  are  firmly  imited,  the 
division  between  them  at  most  taking  the  form  of  a  very  shallow 
faint  transverse  groove.  The  sides  of  these  segments  are  also  con- 
stricted to  form  a  sharp  margin  for  the  tergite  to  a  point  slightly 
beyond  the  actual  termination  of  the  second  segment.  On  the  sides 
the  suture  between  these  two  segments  shows  distinctly.  The 
spiracles  of  the  abdomen  except  the  first  are  located  on  the  sides  of 
the  segments,  and  all  of  them  are  small  and  roxmd.  There  is  a  trans- 
verse fringe  of  relatively  long  upright  hairs  just  before  the  caudal 
margin  of  all  of  the  segments  from  the  third  on.  The  abdomen  ter- 
minates in  the  ovipositor  in  the  female,  this  consisting  of  a  pair  of 
closely  locked  valves  forming  an  elongate,  slender,  Imear  tube  approach- 
ing the  abdomen  in  length,  which  is  always  pale  red  in  color,  pointed 
at  the  tip,  «nd  normally  hidden  by  a  pair  of  black  sheaths,  both  of 
which  are  fully  as  long  and  are  very  sUghtly  swollen  at  the  tips,  while 
they  are  strongly  concave  within  and  are  sparsely  clothed  externally 
with  rather  stout  hairs.  The  copulatory  appendages  of  the  male  con- 
sist of  three  roughly  triangular  lobes,  the  median,  dorsal  one  with 
a  sharp  median  longitudinal  ridge  below,  while  the  other  two  ventral 
lobes  are  flap-like.  An  examination  of  these  lobes  in  the  males  of 
three  widely  separated  species  of  the  subfamily  Agathinae  failed  to 
show  any  differences  that  appeared  to  be  of  value  for  even  specific 
identification,  so  no  further  attempt  was  made  to  study  the  genitalia. 

Ptibescence. — All  of  the  hairs  of  the  body  proper — that  is,  the  head, 
thorax,  and  abdomen — seem  to  be  light  colored  and  often  whitish. 
Their  appearance  is  somewhat  deceptive  at  times,  however,  as  they 
are  often  translucent,  and  appear  to  take  on  the  color  or  shade  of  the 
background  against  which  they  stand. 

MEASUREMENTS. 

With  the  exception  of  the  sets  of  measurements  given  for  the 
head,  all  of  the  lengths,  as  of  the  body,  wings,  etc.,  are  given  in 
millimeters.  The  head  measurements  were  made  with  a  micrometer 
eyepiece,  with  a  scale  5  mm.  in  actual  length  and  divided  into  50 
units,  inserted  in  the  right  tube  of  a  Zeiss  binocular  microscope. 
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The  2ieiss  eyepiece  4  and  objective  Ag  were  used,  giving  a  magnifica- 
tion of  65X.  As  these  head  measurements  are  at  best  merely  rela- 
tive,  it  was  not  thought  worth  while  to  reduce  th€m  to  actual  fractions 
of  a  millimeter. 

ECONOMIC  IMPORTANCE. 

There  are  breeding  and  host  records  for  only  one  of  the  American 
species  of  this  genus.  Bracon  vulgaris  (Cresson)  has  been  reported 
as  a  parasite  of  the  sugar-beet  web-worm,  Loxestege  siicticdlis  LinneauSi 
both  by  Dr.  L.  O.  Howard  of  the  Bm-eau  of  Entomology,  United 
States  Department  of  Agriculture/  and  by  Prof.  C.  P.  Gillette,  of 
the  Colorado  Experiment  Station.* 

SPECIFIC  NAMES. 

Although  I  am  personally  strongly  opposed  to  such  a  policy,  I 
have  taken  the  names  of  several  of  the  new  species  from  those  of 
various  entomologists,  since  the  transferal  of  the  genus  name  Braoan 
to  this  group  of  species  has  brought  into  consideration  over  800  valid 
specific  names,  and  has  practically  eliminated  the  possibiUty  of 
choosing  a  descriptive  name  somewhat  characteristic  of  the  insect 
which  has  not  aheady  been  used  for  some  species  credited  to  the  genus 
Bracon, 

KIT  TO  THE  SPBCnS  OF  TBI  OBNX7S  BBACON  lABBIdUS  (CBBMNOP8  OF  rOB8TXR  AND  AUTHOBS). 

a}.  Apical  pits  of  the  pronotum  united,  and  fonning  a  deep  transverse  groove  acrosB 

the  apex  of  the  pronotum slouonaet  new  species. 

a^.  Apical  pits  of  the  pronotum  separated. 

&^  Apex  of  the  antennal  scape  produced  into  a  short  tooth  in  front;  body  red, 
venter  black,  propodeum  red  in  female,  black  in  male;  hind  tibiae  with  a 

cluster  of  about  15  apical  spines vulgaris  (Cresson.) 

6^.  Apical  margin  of  the  antennal  scape  rounded  off,  not  produced  into  a  point, 
c^.  Hind  angles  of  the  mesoscutum  produced  into  a  finger  like  lobe  on  each 
side  of  the  scutellum;  black,  abdomen  red,  propodeum  variable;  hind 

tibiae  with  2  apical  spines comstockif  new  species. 

e^.  Hind  angles  of  the  mesoscutum  at  most  produced  into  a  vertically 
compressed  rounded  lobe. 
d  ^  Head  and  all  of  the  thorax  in  front  of  the  metathorax  black. 

e  ^ .  Propodeum  and  metathorax  red montredlensis,  new  species. 

e  '.  Propodeum  and  metathorax  black (ukmeadif  new  species. 

d'.  At  least  the  dorsiun  and  part  of  the  sides  of  the  mesothorax  red. 

p.  Thorax  and  propodeum  black,  except  the  dorsum  and  a  por- 
tion of  the  mesopleurae  and  metapleurae;  hind  tibiae  with 

two  apical  spines hellgggiij  new  species. 

p.  Thorax  red,  at  most  the  prothorax  and  venter  black. 

g  ^  Mesopleural  furrow  long,  crenulate,  curved  upwards  till  its 
end  is  almost  parallel  with  the  suture  between  the  meso- 
and  metapleurum;  propodeum  black,  the  sides  dull  red; 
hind  tibiae  with  an  apical  cluster  of  about  17  spines. 

califomicuSt  new  species. 


t Insect  Life,  toI.  6, 1894, p.  371,  fig.  80. 

tQqlQ,  Agr.  Exp.  Sta.  BuU.  98, 1906,  p.  10,  pL  1,  fl^.  8, 
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g^.  Mesopleural   funow  much   shorter   and   straight,   nearly 
horizontal. 

h  ^  Malar  space  at  least  slightly  longer  than  the  hei^^t  of 
the  eyes. 

t  ^ .  Tegulae  and  venter  of  female  black;  male  not  known; 
hind  tibiae  with  an  apical  cluster  of  8-10  stout 
spines,  middle  tibiae  with  3-4  apical  spines. 

nigroBtemum,  new  species, 
t'.  Tegulae  of  both  sexes  and  venter  of  female 
pale;hind  tibiae  with  4-7  apical  spines,  mid- 
dle tibiae  with  2,  rarely  3,  spines  at  apex, 

szepligetiiy  new  species. 
h*.  Malar  space  shorter  than  the  height  of  the  eyes. 

j  ^.  Labrum  narrow,  the  sides  nearly  straight  and  parallel 
for  a  short  distance;  middle  tibiae  with  1-2,  hind 
tibiae  with  2  apical  spines, 

meUmoptera  (Ashmead.) 
j^.  Labrum  broader,  the  sides  curved. 

l^.  Mouthparts  black  or  blackish;  head  and  tro- 
chanters typically  black  or  blackish;  hind 
tibiae  with  from  2-13  apical  spines,  middle 
tibiae  with  2  spines  at  apex, 

haematodes  (Brull^.) 

ib^.  Beak  wholly  red,  thorax  including  the  tegulae 

wholly  red;  hind  tibiae  with  2  apical  spines, 

middle  tibiae  with  1,  often  2  spines  at  apex. 

virginieTisiSj  new  species. 


BBACON  SL08S0NAE,  new  i 

Plate  25,  fig.  6;  plate  27,  figs.  13,  14. 

Apical  pits  of  the  pronotum  joined  togther  and  forming  a  broad 
transverse  groove  across  the  apex;  size  large;  black,  the  propodeum, 
metathorax;  and  epistemmn  of  the  mesothorax,  abdomen,  hind  coxae 
and  femora  clear  red;  middle  tibiae  without  spines  at  apex, hind  tibiae 
with  two  apical  spines.    Length,  11  rom. 

Female. — Head. — ^Triangular,  not  quite  as  wide  as  long;  length, 
80;  width,  73;  height  of  eyes,  35;  malar  space,  32;  width  between 
eyes,  37;  width  at  bottom  of  head,  25;  head  very  thick  as  viewed 
from  the  side,  profile  of  the  face  strongly  bulging  from  the 
bottom  to  the  insertion  of  the  antennae,  and  thle  head  projecting 
backwards  to  form  a  strongly  arched  lobe  behind  each  eye;  mar- 
ginal ridges  of  the  antennal  pits  prominent  along  the  sides  and  below, 
but  nearly  obsolete  from  opposite  the  median  ocellus  to  the  bases  of 
the  paired  ocelli;  interantennal  plates  not  sharply  separated  and  not 
very  prominent;  the  clypeal  foveae  small,  roimd,  located  in  a  shallow, 
fiat  depression,  and  nearer  to  the  eyes  than  to  the  bases  of  the  mandi- 
bles; head  shining,  more  or  less  densely  clothed  with  whitish  hairs, 
each  inserted  in  a  puncture,  face  and  cheeks  less  shining  and  more 
closely  pimctiured,  vertex  and  occiput  shining  and  smooth  except 
for  a  small  group  of  pxmctures  behind  each  lateral  ocellus;  eyes 
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oval,  the  outline  flattened  behind  and  bulging  in  front,  black;  ocelli 
arranged  in  a  triangle  with  the  lateral  ocelli  nearer  to  each  other 
than  to  the  median  ocellus;  antennae  about  two-thirds  the  length  of 
the  body,  stout,  black,  42-e^mented,  thickest  at  s^ments  2--6,  and 
gradually  and  uniformly  tapering  to  the  tip,  scape  short,  broad  and 
flattened;  scape  and  second  segment  shining  and  sparsely  punctured 
and  black-hairy,  the  rest  dull;  labrum  broad  oval  in  outline,  nearly 
circular,  strongly  arched  transversely  and  straight  in  profile,  black, 
sparsely  punctured  and  hairy,  the  lower  margin  not  elevated  to  form 
a  marginal  ridge;  mandibles  black;  beak  rather  short,  black,  the 
labial  lobes  pale  yellowish;  maxillary  and  labial  palpi  black,  with 
scattered  whitish  hairs,  the  first  two  s^ments  of  the  maxillary  palpi 
much  thicker  than  the  rest,  and  cylindrical,  the  third  more  slender 
and  somewhat  clavate,  the  fourth  still  more  slender  and  clavate,  the 
last  relatively  very  slender  and  nearly  cylindrical;  the  segments  of 
the  labial  palpi  much  shorter,  the  first  stout,  cylindrical,  the  second 
stout,  a  little  clavate,  the  third  more  slender,  clavate,  the  fourth 
slender,  nearly  cylindrical;  the  last  segments  of  both  pairs  of  palpi 
translucent. 

Thorax. — ^Black,  the  metathorax,  mesepistema  and  propodeum 
red;  lateral  lobes  of  the  pronotum  shining,  lightly  punctate  and  hairy 
along  the  upper  margin,  the  hairs  blackish;  a  deep  transverse  groove 
cutting  across  the  apex  of  the  pronotmn,  the  front  margin  of  this 
elevated  to  form  a  sharp  ridge,  slightly  notched  in  the  middle  (pi. 
27,  fig.  13,  14),  proepistema  thickly  clothed  with  whitish  hairs,  giv- 
ing a  silvery  appearance  in  some  lights,  this  appearance  most  pro- 
nounced in  two  spots  just  below  the  attachment  of  the  head;  parap- 
sidal  furrows  deep,  rather  broad,  not  pimctured,  widened  in  front, 
and  the  two  meeting  behind  in  a  wide  curved  angle  just  before  the 
scutellar  fossa;  the  middle  lobe  of  the  mesothorax  with  a  distinct 
median  groove,  the  lateral  lobes  with  a  less  prominent  flattened  groove 
down  the  middle  of  each;  all  the  lobes  shining  and  very  sparsely 
punctured  and  set  with  dark  hairs,  the  pimctures  thickest  along  the 
inner  edges  of  the  lateral  lobes;  hind  angles  of  the  mesoscutum  not 
strongly  produced;  the  transverse  fossa  preceding  the  scutelliun  broad 
and  deep,  with  one  prominent  median  longitudinal  carina  bisecting  it, 
and  sometimes  with  faint  traces  of  smaller  carinae  on  each  side  of  the 
median  carina;  scutellum  short,  broadly  triangular,  with  the  hind 
margin  rounded  and  strongly  depressed,  then  followed  by  a  short 
transverse  ridge;  mesopleurae  shining,  sparsely  punctured,  and  hairy, 
more  closely  so  along  the  front  margin;  mesopleural  groove  nearly 
obsolete,  represented  only  by  a  broad  depression  in  front  of  the  mid- 
dle coxae,  the  deep  pit  occurring  above  this  groove  in  most  species 
represented  by  a  short  groove  with  flattened  sides;  front  edge  of  the 
venter  produced  into  a  prominent  ridge  notched  in  the  middle,  and 
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tapering  out  on  the  sides;  venter  shining,  more  thickly  punctured 
and  hairy  than  the  pleurae;  metanotum  with  a  small,  transverse, 
almost  triangular  arched  plate  in  its  middle,  followed  by  a  very  short 
longitudinal  ridge;  metapleurae strongly  crenulate  around  the  borders, 
except  in  front,  with  a  prominent  ridge  above  the  insertion  of  the 
hind  coxae,  this  ridge  meeting  the  outside  ridge  of  the  propodemn 
above  to  form  a  blunt  tooth;  most  of  the  surface  of  the  metapleurae 
shining  and  sparsely  punctured  and  hairy,  the  lower  border  duller 
and  coarsely  rugose;  propodeum  in  profile  nearly  horizontal  above, 
the  hinder  face  very  sharply  declivious,  almost  vertical,  the  two  faces 
forming  almost  a  right  angle,  coarsely  areolate,  with  three  well- 
defined  longitudinal  ridges  on  each  side,  the  two  median  forming  an 
elongate  isoceles  triangle  with  its  apex  pointing  forward,  and  with 
about  7  transverse  ridges  between  the  two;  the  spaces  between  the 
first  and  second  and  the  second  and  third  ridges  on  each  side  coarsely 
and  more  or  less  regularly  wrinkled;  spiracles  elliptical,  almost  slit- 
like, the  inner  side  more  flattened  than  the  outer. 

Wings. — ^Length,  fore  10.5  mm.,  hind  8  mm.;  very  dark  fxiliginous, 
with  a  pale  streak  behind  the  costa  and  another  in  front  of  the  anal 
nervure,  with  a  translucent  spot  immediately  below  the  base  of  the 
stigma,  another  just  beyond  the  branching  of  the  discoidial  and  the 
first  recurrent  nervure,  and  the  usual  breaks  in  the  cubital  veins; 
venation  typical  of  the  genus. 

Legs. — ^Fore  and  middle  legs  black,  hind  coxae  and  femora  red, 
hind  trochanters  red  with  a  blackish  tinge,  hind  tibiae  dark,  almost 
black  at  base,  dark  red  near  the  middle,  and  black  at  apex,  hind  tarsi 
black;  all  tibial  spurs  lighter  at  tip;  apical  segments  of  fore  and 
middle  tarsi  lighter,  dark  reddish-brown;  all  tarsal  claws  cleft;  middle 
tibiae  without  spines  on  the  outer  surface  near  the  apex;  hind  tibiae 
with  two  apical  spines  above  the  smaller  apical  spur. 

Abdomen. — Elongate,  shining,  red,  sometimes  irregularly  blotched 
with  blackish  infusion;  length,  5.5  mm.;  spiracles  of  the  first  abdom- 
inal segment  placed  on  small  tubercles;  ovipositor  pale  red,  the 
sheaths  black,  length  3  mm. 

Male. — ^Not  known. 

This  species  is  described  from  two  female  specunens,  collected  at 
"Biscay  Bay,  Ma.,''  presumably  by  Mrs.  A.  T.  Slosson,  as  Ashmead 
has  given  the  specimens  the  manuscript  name  used  above.  These 
specimens,  the  type  and  paratype.  Cat.  No.  20476,  are  deposited  in 
the  collection  of  the  United  States  National  Museum. 

The  species  is  very  distinct,  and  departs  in  many  ways  from  the 
typical  Bracon. 
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BRACX>N  VULGARIS  (CrMSoa). 

Plate  24,  figs,  la,  lb,  Ic;  plate  25,  figs.  2-6,  7;  plate  26,  figs.  8-12;  plate  27,  figs. 

15-18,  20. 
AgatkisvtUgariaCuEBsoN,  Ptt)c.  Ent.  Soc.  Phila.,  vol.  4, 1865,  p.  295;  Trans.  Amer. 

Ent.  Soc.,  vol.  4,  1872,  p.  182;  Cat.  Hym.  N.  A.,  Suppl.  vol.,  Trans.  Amer. 

Ent.  Soc.,  1887,  p.  227.--Smith,  List  of  the  Insects  of  New  Jersey,  1909, 
•      p.  609. 
Agathis  media  Cbbsson,  Proc.  Ent.  Soc.  Phila.,  vol.  4,  1865,  p.  295.— Vibebck, 

Traos.  Kansas  Acad.  Sci.,  1905,  p.  277. 
Agathis  exoratus  Cresson,  Trans.  Amer.  Ent.  Soc.,  vol.  4, 1872,  p.  182.— Smith, 

List  of  the  Insects  of  New  Jersey,  1909,  p.  609. 
Cremnops  vulgaris  Ashmbad,  Colo.  Biol.  Assn.  Bull.  1, 1890.  p.  41.— Howabd, 

Insect  Life,  vol.  6,  1894,  p.  371,  fig.  30.— Dalla  Tobbb,  Cat.  H)an.,  vol.  4, 

1898,  p.  183.— Brid WELL,  Proc.  Kansas  Acad.  Sci.,  Dec.  30,  1898,  p.  205.— 

Chxttendbn,  U.  S.  Dept.  Agr.  Bur.  Ent.  Bull.  43, 1903,  p.  39.— Szbpuobti, 

Gen.  Ins.,  Fasc.  22, 1904,  p.  124.— Gillbttb,  Colo.  Exp.  Sta.  Bull.  98,  1905, 

p.  10. 
Diosphyrus  vulgaris  Marsh,  U.  S.  Dept.  Agr.  Bur.  Ent.  Btdl.  109,  pt.  6, 1912,  p. 

62. 

Upper  margin  of  the  antennal  scape  drawn  out  in  front  into  a  small 
tooth;  color  mostly  red,  orange-yellow  or  honey-yellow;  head  more 
or  less  black  on  the  cheeks,  venter  black,  propodeum  black  in  the 
male.  Length,  averaging  about  8  mm.,  but  varying  from  6.6  to 
9.5  mm,    . 

Female. — Head. — ^Triangular,  slightly  longer  than  wide;  length, 
61;  width,  58;  height  of  eyes,  27;  malar  space,  29;  width  between 
eyes,  32;  width  at  bottom  of  head,  19;  all  these  taken  from  an  aver- 
age size  specimen;  interantennal  plates  usually  distinct,  triangular 
in  form,  and  separated  by  a  more  or  less  developed  groove,  which  is 
generally  triangular  in  shape;  height  and  distinctness  of  the  plates 
varying  considerably  in  a  large  series  of  specimens;  ridges  bordering 
the  antennal  fossae  distinct  and  strongly  arched  opposite  the  lower 
border  of  the  median  ocellus,  continuous  to  the  lateral  ocelli;  profile 
nearly  straight,  very  slightly  concave  from  the  apex  of  the  clypeus 
to  the  lower  end  of  the  flattened  area;  the  whole  face  in  section 
strongly  arched  transversely  along  the  median  line;  the  flattened 
area  varying  greatly  in  extent,  and  sometimes  hardly  evident,  its 
median  groove  also  varying  in  depth  and  length;  face  on  flattened 
area  sparsely  and  not  heavily  punctured,  sides,  lower  end,  and  malar 
spaces  highly  shining  and  at  most  very  sparsely  pimctate  and  hairy; 
head  red,  mouth  parts  and  a  portion  of  the  cheeks  black;  eyes  me- 
dium in  size,  usually  dark;  ocelli  variable  in  color,  arranged  in  a  tri- 
angle with  the  lateral  ocelli  nearer  to  the  median  ocellus  than  to  each 
other;  antennae  35-36  segmented  (from  20  specimens),  black,  except 
that  the  lower  part  of  the  scape  up  to  four-fifths  of  it  may  be  red  like 
the  head,  leaving  only  an  apical  black  band;  scape  not  particularly 
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swollen,  the  upper  margin  distinctly,  but  sometimes  not  prominently- 
drawn  upward  and  forward  in  front  to  form  a  short  obtusely  angled 
tooth;  labrum  black  or  blackish,  shining,  sparsely  pimctate  and  hairy, 
longer  than  wide;  mandibles  pale,  apex  black;  beak  black. 

Thorax. — ^Longer  than  high,  red,  the  venter  black;  lateral  lobes  of 
pronotum  shining,  closely  pimctate  along  the  upper  border,  disk  very 
sparsely  and  faintly  punctate,  apical  pits  deep  and  distinct;  pro- 
epistema  rather  coarsely  and  roughly  pimctured,  shining,  the  apical 
lobes  smooth,  only  slightly  expanded  and  somewhat  blacldsh;  parap- 
sidal  furrows  distinct,  not  so  very  deep,  although  this  varies,  typi- 
cally, at  least,  distinctly  and  even  rather  coarsely  crenulate  for  their 
whole  length,  even  to  the  junction  before  the  scutellar  fossa,  continued 
to  the  scutellar  fossa  as  a  shallow  groove,  sometimes  almost  obso- 
lete; median  furrow  of  the  middle  lobe  distinct  but  usually  rather 
shallow,  the  two  lateral  lobes  flattened  over  part  of  their  surface; 
the  whole  mesonotum  shining  and  mostly  smooth,  very  sparsely 
pimctured  and  hairy;  scutellar  fossa  more  shallow  than  in  some  other 
species,  the  front  wall  sloping  to  the  mesonotum,  with  at  least  a  large 
median  carina  longitudinal  to  the  body,  and  with  traces  of  several 
others  on  each  side  of  the  middle  one,  these  sometimes  almost  as 
prominent  as  the  median  ridge;  scutellum  triangular,  the  sides  and 
apex  rounded  off;  hind  angles  of  the  mesoscutum  not  prominently 
produced;  mesopleurae  shining,  distinctly  pimctured  and  hairy; 
mesopleural  groove  rather  deep,  curving  lightly  upwards,  coarsely 
crenulate;  venter  distinctly  and  rather  closely  punctured  and  hairy, 
black;  metapleurae  smooth  and  rather  closely  pimctured  above, 
more  coarsely,  closely,  and  roughly  punctured  below,  shining;  pro- 
podeum  with  six  longitudinal  ridges,  the  two  median  nearly  or  quite 
parallel  for  much  of  their  length,  converging  suddenly  in  front,  and 
very  gradually  behind,  connected  by  a  varying  number  of  transverse 
ridges,  and  united  with  the  lateral  ridges  on  each  side  by  a  number  of 
transverse  ridges;  in  many  specimens  there  is  exhibited  a  tendency 
toward  the  formation  of  a  fourth  ridge  on  each  side  between  the  me- 
dian and  second  ones;  spiracles  oval,  but  varying  somewhat  in  shape. 

Wings. — ^Length,  average,  fore  7.6  mm.,  hind  6.6  mm.;  fuliginous, 
venation  as  shown  in  figure. 

Legs. — ^Reddish,  the  trochanters  black  or  blackish,  more  or  less  of 
the  fore  and  middle  femora  dark,  extreme  tips  of  hind  femora,  bases, 
and  apices  of  hind  tibiae  black,  as  are  more  or  less  of  the  extreme  tips 
of  the  middle  tibiae,  fore  tarsi  pale,  middle  tarsi  blackish  except  the 
bases,  hind  tarsi  black;  all  tarsal  daws  black,  fore  and  middle  cleft, 
hind  large-toothed  at  base. 

Ahdomen. — ^Elongate,  lanceolate,  slender,  the  first  s^ment  not 
extremely  long  and  narrow,  the  remainder  as  described  for  the  genus, 
sometimes  more  or  less  clouded  irr^ularly  with  blackish  infusion, 
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although  usually  clear  red,  or  orange-red;  length,  average,  about 
3.76  mm.,  ovipositor  pale  red,  valves  blackish,  about  as  long,  or  when 
fully  retracted,  a  little  shorter  than  the  abdomen. 

Male. — ^Appears  to  resemble  the  female  rather  closely,  except  as 
follows:  Head  usually  with  considerably  more  black  on  the  cheeks, 
and  with  the  apex  of  the  vertex  around  and  between  the  ocelli  black; 
propodeum  and  usually  the  metathorax  black,  more  or  less  of  the 
metapleurae  often  paler;  generally  all  of  the  hind  tibiae  except  a 
rather  narrow  band  above  the  middle  black  or  blackish;  the  distinct 
carinae  of  the  propodeum  often  broken  down,  incomplete,  irregular, 
not  following  the  usual  lines,  curving  and  swirling. 

Over  350  specimens  of  this  species  have  been  more  or  less  carefully 
examined,  although  the  detailed  description  was  made  up  from  not 
more  than  a  score,  selected  from  widely  separated  localities.  By 
far  the  greatest  number  of  specimens  were  collected  in  the  State  of 
Colorado,  including  about  130  collected  in  two  hours*  time  by  the 
writer  near  Eaton,  Colorado,  the  latter  part  of  August,  1914,  and 
there  are  a  sufficient  number  of  specimens  in  the  collection  to  show 
that  the  species  also  has  a  wide  distribution  in  New  Mexico,  Arizona, 
Texas,  and  at  least  the  western  part  of  Kansas.  In  addition  there 
are  isolated  records  from  West  Point,  Nebraska;  Pierre,  South  Da- 
kota; Mount  Hood,  Oregon;  Milwaukee,  Wisconsin;  and,  12  speci- 
mens from  the  C.  F.  Baker  collection  labeled  ''Ind,,''  which  I  assmne 
to  refer  to  Indiana,  although  in  general  summer  collecting  over  the 
State  for  several  years  past  I  have  not  come  across  this  species.  There 
is  also  a  single  specimen  of  this  species  in  the  collection  labeled  ''near 
Phila.'' 

The  type  of  the  species  is  located  in  the  collection  of  the  Academy 
of  Natural  Sciences  in  Philadelphia,  there  being  a  number  of  cotypes, 
without  any  designated  type. 

BBACON  GOMSTOCn,  mw  ipeclM. 

Hind  angles  of  mesoscutiun  produced  into  relatively  prominent, 
tapering,  slightly  curved  finger-like  projections  on  each  side  of  the 
scutellum;  at  least  the  head  and  mesothorax  black,  and  the  abdomen 
red;  metathorax,  propodeum  and  legs  variable  in  color;  length 
6.5-8  mm. 

Female. — Head, — ^Triangular;  height,  63;  width,  56;  height  of  eyes, 
26;  malar  space,  26;  width  between  eyes,  32;  width  at  bottom  of  head, 
20;  interantennal  plates  triangular  in  outline,  separated  by  a  triangu- 
lar groove;  face  triangularly  flattened  below  the  antennae,  this  area 
grooved  down  the  middle,  this  groove  deepest  and  its  flattened  sides 
widest  at  the  top;  ridges  surrounding  the  antennal  fossae  not  espe- 
cially  prominent,  highest  before  a  point  opposite  the  median  ocellus, 
obsolete  shortly  before  meeting  the  lateral  ocelli;  profile  of  face  slightly 
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convex,  the  face  bulging  more  in  front  of  the  eyes  than  in  most 
species;  face  rather  closely  pimctnred  and  hairy  along  the  mid- 
dle line,  less  closely  and  more  finely  so  below  on  the  clypeus  and 
on  the  cheeks,  faintly  longitudinally  striate  or  wrinkled  near  the 
center;  head  black,  end  of  clypeus  sometimes  slightly  very  dark 
reddish;  compoimd  eyes  dark,  size  medium;  oceUi  dark,  the  lateral 
ocelli  slightly  but  distinctly  nearer  to  each  other  than  to  the  median 
ocellus;  antennae  43-45  segmented,  the  last  segment  sometimes 
indistinctly  separated  from  the  preceding,  black  except  in  imperfectly 
colored  specimens,  which  are  brownish  black,  the  first  two  segments 
shining;  labrum  broader  than  long,  black,  with  an  indistinct  paler 
band  across  the  lower  margin,  sparsely  pimctate  and  hairy;  mandibles 
black  or  dark;  beak  black  or  blackish;  palpi  with  the  last  three 
segments  of  both  translucent,  dirty  yellow,  the  basal  segments  black- 
ish, all  of  the  segments  of  the  maxillary  palpi  nearly  cylindrical, 
those  of  the  labial  palpi  rather  clavate,  except  the  last;  maxillary 
palpi  about  twice  as  long  as  labial. 

Thorax. — Longer  than  high,  black,  often  with  more  or  less  of  the 
propodeum,  metathorax,  and  legs  red;  lateral  lobes  of  pronotum 
shining,  nearly  smooth  in  center,  rather  coarsely  pimctate  and  hairy 
around  the  borders,  with  the  grooves  paralleling  the  hind  margins 
deeply  crenulate  but  poorly  defined;  with  the  surface  just  below  the 
apical  pits  vertically  wrinkled,  and  the  whole  surface  often  more  or 
less  roughened;  proepistema  less  densely  pxmctate  and  hairy  than 
in  many  of  the  other  species;  pits  at  apex  of  the  pronotiun  deep  and 
large,  but  not  produced  very  far  downward  on  the  sides;  mesonotum 
shining,  rather  sparsely  pxmctured  and  hairy;  parapsidal  furrows 
straight,  fairly  sharp  and  deep,  meeting  behind  to  form  a  sharp, 
shallow  angle  and  continuing  to  the  scutellar  fossa  as  a  single  groove; 
typically  shallowly  crenulate,  at  least  about  their  middle,  but  these 
crenulations  apparently  sometimes  wanting  in  some  specimens; 
median  lobe  of  mesonotum  shallowly  excavated  along  middle  line; 
lateral  lobes  also  shallowly  grooved  down  their  middle;  hind  angles 
of  mesoscutum  strongly  produced  as  already  described;  scutellar 
fossa  deep  and  broad,  with  one  prominent  median  longitudinal 
carina  bisecting  it,  and  with  one  or  two  smaller  often  indistinct  carinae 
in  each  half;  scutellum  broadly  triangular  in  outline,  with  the  sides 
and  apex  strongly  rounded  off,  so  the  shape  is  almost  that  of  a  para- 
bola; the  whole  disk  of  the  mesopleurae  uniformly  pxmctiu'ed,  the 
venter  a  little  more  densely  hairy;  length  of  mesopleiu'al  furrow  about 
half  the  width  of  the  pleurae,  the  furrow  deep  and  more  sharply 
defined  above,  and  directed  diagonally  upwards;  metapleiu^ae  black 
or  red,  the  lower  two-thirds  roughened  and  irregularly  areolate,  the 
upper  third  smoother  and  pimctured;  propodeinn  coarsely  areolate, 
the  median  ridges  converging  slightly  toward  the  front,  and  then 
meeting  suddenly;  spiracles  elongate  oval. 
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Wings, — Dark  fuliginous,  venation  normal,  the  second  transverse 
cubital  vein  occasionally  with  a  spur  running  out  from  above  its 
middle 

Legs. — Fore  and  middle  legs  black,  hind  trochanters,  tarsi,  and 
at  least  the  apices  of  the  tibiae  black;  coxae,  femora,  and  portions  of 
the  tibiae  black  or  red;  all  of  the  tarsal  claws  cleft,  the  hind  more 
deeply  and  broadly  than  the  others;  middle  tibiae  with  one  apical 
spine,  hind  tibiae  with  two  apical  spines  above  the  smaller  spin*, 
in  a  single  specimen  with  one  apical  spine  present. 

Abdomen. — ^Elongate  slender,  wholly  red,  the  first  segment  rather 
broadly  triangular;  the  tei^um  of  segments  two  and  three  with  an 
obscure  transverse  groove  to  indicate  the  division  between  the  two, 
and  with  a  low  transverse  hump  across  the  base  of  the  second  tergite; 
length  about  3.5  mm.;  ovipositor  red,  sheaths  black,  length  2  mm. 

Described  from  12  females. 

Male. — ^Apparently  resembles  the  female  in  all  essential  structural 
characters,  except  that  the  number  of  antennal  segments  varies  from 
40-42, 

This  species  appears,  so  far  as  the  specimens  examined  may  be 
used  as  an  indication,  to  occur  in  fom*  distinct  color  varieties,  which 
are  more  or  less  definitely  limited  in  distribution.  I  have  been  imable 
to  find  any  structural  characters  which  would  separate  these  groups 
of  specimens,  and  I  believe  that  a  larger  series  would  show  complete 
intergradation,  so  I  have  merely  tabulated  these  color  variations  as 
follows: 

a}.  AU  the  legs  wholly  black Var.  A. 

a\  Hind  legs  except  the  trochanters,  tarsi  and  ends  of  tibiae,  red. 

6*.  Propodeum  and  thorax  wholly  black Var.  B. 

h^.  Propodeum  and  metapleurae  at  least  partly  red. 

c*.  Propodeum  and  metapleurae  wholly  red Var.  C. 

c*.  Propodeum  bladdsh  in  front;  metapleurae  almost  wholly  black 

or  blackish Var.  D. 

Var.  A  is  represented  by  5  specimens;  1  female  from  Freeville, 
New  York,  in  July;  1  from  Ithaca-EUis,  New  York,  in  June;  1  female 
and  1  male  from  Princeton,  Maine,  July  12;  another  male  without 
data. 

Var.  B  is  represented  by  10  specimens;  1  female  from  New  York; 
1  female  from  Great  FaJls,  Virginia,  June  20;  1  female  from  Roberts, 
Pennsylvania,  July  4 ;  1  female  from  Agricultiu'al  College,  Michigan, 
July  6;  1  female  from  Enola,  Pennsylvania,  September  18;  3  females 
and  1  male  from  Inglenook,  Pennsylvania,  June  20. 

Var.  C  is  represented  by  5  specimens;  3  females  from  Dallas,  Texas, 
May  1  to  October  7,  the  latter  from  Polygonum;  1  male  from  Paris, 
Texas,  Augiist  27;  and  1  male  from  Moimd  City,  Louisiana,  April  2. 

Var.  D  is  represented  by  2  females;  1  from  Falls  Church,  Virginia, 
June  19;  and  the  other  from  Glencarlyn,  Virginia,  Jxme  30. 

Type— Cat.  No.  20477  U.S.N.M. 
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BRACX>N  MONTREALBNSIS,  new  species. 

Agathia  liberator  Pbovancheb,  Le  Nat.  Can.,  vol.  12, 1880,  p.  176. 
Agathis  semimbra  Smith,  List  of  the  Insects  of  New  Jersey,  1909,  p.  609. 
Cremnops  semirubra  Banks,  £nt.  News,  vol.  23, 1912,  p.  108. 

Blacky  apical  border  of  labrum  pale;  metathorax,  propodeum,  and 
abdomen  red;  length,  6-8  mm. 

Female. — Head. — Triangular,  dimensions  of  typical  specimens  as 
follows:  Height,  56;  width,  62;  height  of  eye,  30;  malar  space,  25; 
width  between  eyes,  33;  width  at  bottom  of  head,  19;  interantennal 
plates  triangtdar  in  outline,  separated  by  a  triangular  groove,  and 
with  a  median  groove  running  for  a  short  distance  down  the  face; 
profile  of  face  nearly  straight  on  the  clypeus,  slightly  emarginate 
opposite  the  clypeal  f  oveae,  then  sUghtly  bulging  to  the  flattened  area 
below  the  antennae;  ridges  surrounding  the  antennal  fossae  rather 
prominent,  arched,  highest  opposite  the  median  ocellus  and  contin- 
uous to  the  lateral  oceUi;  head  black,  sometimes  paler  behind  the 
eyes;  face  shining,  fairly  closely  punctured  and  hairy  in  the  middle, 
more  lightly  but  nearly  as  closely  pimctured  on  the  sides  and  below; 
compound  eyes  relatively  large,  dark;  oceUi  pale,  the  lateral  ocelli 
typically  slightly  nearer  to  the  median  ocellus  than  to  each  other, 
although  this  appears  to  vary;  antennae  39-40  segmented,  black, 
the  first  two  segments  smooth  and  shining;  labrum  black,  lower  bor- 
der pale  tawny,  wider  than  long,  sparsely  punctate  and  hairy;  man- 
dibles black,  beak  black,  margins  of  lobes  paler,  palpi  black,  or  black- 
ish, maxillary  palpi  less  than  twice  as  long  as  labial. 

ThoTxix. — Ix>ng&T  than  high,  black;  metathorax  and  propodeum 
red;  lateral  lobes  of  pronotum  smooth  and  shiny,  sparsely  and  finely 
ptmctate  and  hairy  arotmd  the  edges,  the  pits  deep  and  broad,  pro- 
epistema  closely  ptmctured  and  hairy,  the  apical  lobes  highly  polished 
and  broader  than  in  most  species,  being  produced  laterally;  mesono- 
tum  shining,  fairly  smooth,  sparsely  ptmctured  and  hairy;  parapsidal 
fxuTOWs  straight,  well  defined,  crenidate,  sometimes  obscurely,  the 
side  walls  flattening  out  behind;  longitudinal  groove  of  the  median 
lobe  relatively  deep  and  narrow,  lateral  lobes  flattened  over  much  of 
their  surface,  hind  angles  of  the  thorax  slightly  produced  into  a 
broadly  rounded  vertically  compressed  plate,  scutellar  fossae  trans- 
versely broad  and  deep,  with  a  prominent  median  longitudinal  carina 
and  one  or  more  very  indistinct  lateral  carinae  on  each  side  of  the 
median  carina;  scutellum  triangular,  rounded  off  behind  and  on  the 
sides,  ptmctured  and  shining;  mesopleurae  shining,  sparsely  punc- 
tured and  hairy  over  the  whole  disk,  more  densely  so  below  and  on  the 
venter;  mesopleural  furrow  deep,  and  very  coarsely  crenulate,  longer 
than  half  of  the  width  of  the  pleurae,  not  quite  horizontal,  metapleurae 
shining,  roughened  only  along  the  lower  margin,  sparsely  punctured 
and  hairy  over  the  whole  surface;  propodeum  strongly  areolate,  the 
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median  longitudinal  carinae  converging  steadily  from  behind  for- 
wardS;  and  tmited  by  a  nmnber  of  prominent  transverse  carinae; 
spiracles  oval,  the  propodemn  somewhat  excavated  behind  them. 

Wings. — ^Dark  fxihginous,  venation  normal,  sometimes  with  traces 
of  a  spur  running  out  from  the  second  transverse  cubitus;  length, 
fore  8  mm.,  hind,  6.5  nmi. 

Legs. — ^Fore  and  middle  legs  black,  hind  legs  red  except  the  basal 
segment  of  the  trochanters,  the  tarsi  and  the  bases  and  apices  of  the 
tibiae.  Fore  and  middle  tarsal  claws  cleft,  hind  long-toothed;  hind 
tibiae  with  two  short,  blunt  spines  outside  at  the  apex. 

Abdomen. — ^Length,  of  8  nam.  specimen,  4  mm.;  bright  red,  elon- 
gate, slender,  lanceolate,  the  first  segment  relatively  stout,  second 
segment  with  a  faint  semicircidar  elevation  at  the  base,  the  depression 
indicating  the  division  between  the  second  and  third  tergites  very 
indistinct;  ovipositor  red,  sheaths  black,  length  3.5  mm. 

Malb. — Appears  to  resemble  the  female  in  all  essential  structural 
characters,  including  the  number  of  antenna!  segments,  although  the 
antennae  are  sometimes  as  low  as  37-6egmented;  with  a  varying 
amount  of  blackish  diffusion  over  the  dorsum  of  the  abdomen  in  some 
species,  this  near  the  middle  or  apex.  Described  from  29  females  and 
37  males  whose  collection  records  show  that  the  species  is  common 
from  Montreal,  Canada,  to  Virginia,  along  the  Atlantic  coast,  and 
through  New  York  and  Pennsylvania  westward  to  Michigan  and  lUi- 
nois,  while  there  are  isolated  records  from  "S.  D."  (South  Dakota), 
Milwaukee,  Wisconsin,  Pyziton,  Alabama,  and  Texas  (Belfrage  coll.). 

I  have  found  this  species  labeled  as  Agathis  or  Oremnops  semi- 
rubra  Brull6  in  some  collections,  but  it  is  obviously  not  that  species, 
the  matter  of  length  alone  precluding  such  a  possibility,  as  semirrubra 
is  given  as  being  11  mm.  long. 

Type.— Csit.  No.  20483  U.S.N.M. 

BRACON  KELLOGGD,  new  ipeclM. 

Size  small,  length  5^-6  mm.  black,  dorsum  and  a  httle  of  the  upper 
half  of  mesopleurae  and  metapleurae,  hind  coxae  and  femora,  and 
abdomen,  yellow-orange. 

Female. — Head. — ^Triangular,  slightly  higher  than  wide;  lengthy 
43+;  width,  42.5;  height  of  eye,  20+;  malar  space,  18;  width  be- 
tween eyes,  25.5;  width  at  bottom  of  face,  15;  profile  of  face  made 
up  of  two  very  slight  curves,  the  first  running  from  the  base  of  the 
labrum  to  opposite  the  dypeal  f oveae,  the  second  curve  running  from 
here  to  between  the  antennae;  face  with  a  short  groove,  deeper 
above,  between  the  antennal  plates;  antennal  plates  distinctly  sep- 
arated, but  not  very  high  or  large;  the  ridge  of  the  antennal  fossae 
almost  uniform  in  height,  a  very  little  higher  opposite  the  median 
oceUus,  continuous  to  the  lateral  oceUi;  head  black,  shining,  rather 
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closely  punctate  and  hairy,  the  hairs  tawny;  ocelli  equidistant  from 
each  other;  antennae  black,  the  scape  and  first  flagellar  segment 
shining,  the  rest  diill,  more  than  30-s^mented  (broken);  labram 
broad  for  the  genus,  almost  semicircular  in  outline,  black,  sli^tly 
less  punctate  and  hairy  than  the  face;  mandibles  curved  at  tip,  bi- 
dentate,  the  inner  tooth  short,  the  outer  much  longer  and  curved, 
black,  beak  black,  the  basal  segments  of  both  palpi  only  slightly 
thicker  than  those  following,  all  the  s^ments  except  the  last  tending 
toward  a  clavate  shape,  the  last  nearly  cylindrical,  tapering  slightly 
at  each  end. 

Thorax. — ^Black,  caudal  half  of  lateral  lobes  of  pronotum,  meso- 
scutum,  a  large  portion  of  the  middle  of  the  mesopleurae,  base  of  scu- 
tellum  and  upper  half  of  metapleurae  red;  dorsum  and  cephalic  half 
of  the  pronotum  black,  this  shining,  finely  punctate  around  its  bor- 
ders, the  pits  rather  large  and  pointed  below,  the  front  borders  of 
the  pits  straight,  the  diagonal  depression  highly  polished  and  smooth; 
proepistema  black,  only  sli^tly  shining,  more  coarsely  and  closely 
punctate  and  hairy;  parapsidal  furrows  of  the  mesonotum  distinct  and 
rather  sharply  defined,  the  median  lobe  divided  by  a  narrow  shallow 
longitudinal  groove,  the  two  halves  flattened  a  little;  the  two  lateral 
lobes  only  sUghtly  flattened;  hind  angles  of  the  mesoscutum  only 
slightly  produced;  fossa  of  the  scuteUum  not  very  deep,  with  only 
the  median  carina  distinct,  profile  of  scuteUum  evenly  curved  to 
tip  which  is  lightly  elevated,  sides  imiformly  rounded  off,  triangular 
in  shape  with  the  tip  truncate;  mesopleurae  smooth,  shining,  sparsely 
and  faintly  punctate  and  hairy,  the  front  border  and  all  of  the  lower 
half  black,  the  remainder  red;  venter  black,  t^ulae  black;  pleurae 
bulging  somewhat  above  the  furrow,  this  straight,  horizontal,  well 
defined  and  crenidate,  and  in  length  less  than  half  the  width  of  the 
pleurae;  metathorax  black,  the  upper  third  of  the  pleurae  reddish; 
metapleurae  smooth,  shining,  slightly  more  sparsely  and  coarsely 
punctate  and  hairy  than  are  the  mesopleurae,  the  lower  hind  comer 
roughened;  propodeum  black,  with  six  longitudinal  keels,  the  two 
median  converging  imiformly  in  front  to  form  an  elongate  triangle, 
and  meeting  behind  in  a  much  sharper  angle,  with  only  one  distinct 
transverse  carina,  which  forms  the  base  of  the  triangles;  profile 
gently  rounded  above,  but  with  the  caudal  face  slightly  distinct  from 
the  general  outline;  spiracles  oval. 

Wirigs. — ^Infuscated,  venation  typical,  the  second  cubital  cell 
trapezoidial;  fore  wing,  5  mm.;  hind  wing,  4  mm. 

Legs. — ^Fore  and  middle  coxae,  trochanters,  and  femora  black, 
the  tibiae  dark  and  with  a  strong  blackish  tinge;  fore  tarsi  paler  red- 
dish, tarsal  claws  black,  middle  tarsi  same  color  as  tibiae,  claws  black; 
hind  coxae  red,  black  beneath  and  behind,  trochanters  black,  femora 
honey-yellow,  tips  and  all  of  tibiae  and  tarsi  dark  reddish  brown, 
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almost  blackish;  fore  and  middle  claws  deeply  cleft,  hind,  toothed; 
with  1-2  spines  at  apex  of  middle  tibiae,  and  with  three  apical  spines 
at  end  of  hind  tibiae. 

Abdomen. — ^Three  mm.  long,  honey-yellow,  most  of  the  first  two 
segments  darker,  the  sides  and  dorsimi  of  the  first  s^ment  blackish 
to  behind  the  spiracles,  the  first  s^ment  relatively  broad  at  its  apex 
in  comparison  to  its  length,  not  flattened  but  gradually  elevated 
caudally  till  near  the  hind  mai^,  then  rather  sharply  rounded  off; 
the  fossa  at  its  attachment  to  the  propodeimi  broad,  deep,  and  rela- 
tively long,  the  sides  parallel  for  a  little  distance;  the  spiracles  set 
on  small  protuberances;  ovipositor  yellow,  sheaths  dark  reddish 
brown,  length,  3  mm. 

Male. — ^The  male  closely  resembles  the  female  except  in  the  follow- 
ing characteristics:  Color:  With  the  exception  of  a  little  along  the 
upper  border  of  the  lobes  of  the  pronotimi  and  on  the  upper  third  of 
the  front  part  of  the  mesopleurae,  there  is  no  light  color  on  the 
pleurae,  while  the  abdomen  is  imiform  reddish-yellow  in  color:  Struc- 
ture: Tlie  profile  of  the  face  is  different,  the  sides  of  the  labrum  more 
nearly  angulate,  the  groove  running  downward  from  between  the 
antennal  plates  is  very  short  and  the  whole  middle  of  the  face  is 
slightly  depressed  below  the  end  of  the  groove;  the  mesopleural  fur- 
row is  a  little  longer,  and  runs  upward  instead  of  horizontally;  the 
transverse  carinae  connecting  the  longitudinal  ridges  of  the  propo- 
deimi are  more  irregular  and  less  distinct  than  in  the  female. 

Described  from  two  specimens,  1  female  and  1  male,  labeled  ''Nev.'' 
and  from  the  collection  of  the  American  Entomological  Society,  but 
in  the  possession  of  the  United  States  National  Museum.  This 
species  was  given  the  manuscript  name  of  diacoidea  by  Ashmead. 

IVp^.— Cat.  No.  20478  U.S.N.M. 

BRAGON  ASHMEADI,  Mw  ipeclM. 

Size  rather  small  for  the  genus,  length  6  mm.,  black,  abdomen  red, 
hind  angles  of  metathorax  produced  into  a  rather  prominent  verti- 
cally compressed  lobe. 

Female. — Head. — Triangular,  slightly  wider  than  high;  height, 
49;  width,  51;  height  of  eye,  26;  malar  space,  20;  width  between 
eyes,  26;  width  at  bottom  of  head,  16;  interantennal  plaices  dis- 
tinctly separated;  face  below  these  triangularly  flattened  for  one- 
third  of  its  length  and  with  a  median  groove  from  the  interantennal 
plates  dividing  most  of  its  length;  ridges  aroxmd  the  antennal  fossae 
not  very  prominent,  highest  opposite  or  a  little  behind  the  middle  of 
the  median  ocellus,  continuous  to  the  lateral  ocelli,  or  slightly  obso- 
lete, just  before  reaching  them;  profile  of  face  nearly  straight  below 
the  flattened  area;  face  rather  closely  punctured  and  hairy  in  the 
middle  just  below  the  antennae,  more  sparsely  and  finely  pxmctate 
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on  the  cljrpeus  and  on  the  sides;  face  shining,  the  depressions  on 
either  side  above  the  antennae  highly  polished,  not  punctured;  head 
black,  palpi  tawny;  compoxmd  eyes  relatively  large,  dark;  ocelli 
pale,  almost  equidistant  from  each  other;  antennae  35-segmented, 
black,  the  first  segments  shining,  the  rest  dull,  largest  about  the  sixth 
segment,  from  there  gradually  tapering  towards  the  tip;  labrum 
about  as  long  as  wide,  black,  the  lower  margin  tawny,  coarsely, 
sparsely,  and  irregularly  punctured  and  hairy;  mandibles  tawny, 
dentate,  tips  black;  beak  rather  short,  black,  palpi  dull  yellow  with 
a  blackish  shade,  the  first  two  s^ments  of  the  maxillary  palpi  dis- 
tinctly larger  than  the  rest,  the  s^ments  of  the  labial  palpi  relatively 
short  and  stout,  successively  more  slender  from  base  to  apex. 

Thorax. — ^Thorax  longer  than  high,  wholly  black,  lateral  lobes  of 
pronotum  smooth  and  shining  in  the  middle,  closely  and  finely  punc- 
tate around  the  margins,  the  punctures  coarser  below;  pits  of  pro- 
notum large  and  with  distinct  marginal  ridges;  proepistema  closely 
punctured  and  hairy  and  somewhat  roughened,  except  for  the  lobes 
above  thecoxal  insertions,  which  are  smooth;  parapsidal  furrows  well 
defined,  smooth  before  and  behind,  more  or  less  distinctly  crenulate 
in  the  middle,  straight,  meeting  a  short  distance  before  the  scutellar 
fossa,  and  continuing  as  a  single  median  groove  to  it;  median  lobe 
grooved  broadly  but  rather  shallowly  down  its  middle,  the  lateral 
lobes  shaUowly  grooved  longitudinally,  the  whole  surface  of  the  meso- 
notum  shining,  sparsely  punctured  and  hairy;  hind  angles  of  the 
mesoscutum  distinctly  produced  into  a  vertically  compressed  lobe; 
scutellum  tapering  behind,  the  sides  and  apex  much  rounded  off,  the 
scutellar  fossa  broader  than  usual  as  the  front  wall  slopes  gradually 
upward;  with  a  prominent  median  carina  and  a  single  much  smaller 
one  dividing  the  two  halves  of  the  fossa;  mesopleurae  shining,  very 
sparsely  pxmctured  and  hairy  on  the  disk,  more  closely  above  and  on 
the  venter;  furrow  about  two-thirds  the  width  of  the  pleurae, 
straight,  very  coarsely  crenulate  and  almost  horizontal,  metapleurae 
shining,  coarsely  and  sparsely  punctured  and  hairy,  the  lower  third 
roughened  and  irregularly  areolate;  propodeum  areolate,  the  median 
ridges  converging  very  gradually  from  behind  forward,  then  coming 
together  suddenly  in  front;  spiracles  elongate  oval,  the  propodeum 
shallowly  excavated  behind  them  and  between  the  two  lateral  ridges. 

Wiv/gs, — ^Fuliginous,  venation  and  light  spotting  typical,  the  first 
transverse  cubitus,  forming  the  inner  side  of  the  areolet,  running 
more  diagonally  outward  than  usual. 

Legs. — Entirely  black,  or  in  some  lights  black  with  a  faint  dull  red- 
dish tinge,  the  last  segment  of  the  middle  and  hind  tarsi  and  tibial 
spurs  pale;  fore  and  middle  tarsal  claws  cleft,  hind  long-toothed, 
almost  cleft,  middle  tibiae  with  1-2  apical  spines;  hind  tibiae  with 
2-3  spines. 
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Abdomen. — ^Length,  3  mm.;  first  abdominal  tergite  relatively 
broad  and  stout,  second  tergite  with  an  indistinct  line  indicating  the 
division  between  the  second  and  third  segments  and  with  a  slight, 
poorly  defined  semicircular  elevation  across  the  base,  the  whole  abdo- 
men red  without  blackish  infusion;  ovipositor  pale  red,  sheaths 
black,  length  3  mm. 

Male. — ^Appears  to  resemble  the  female  very  closely,  except  that 
the  median  ridges  of  the  propodeiun  converge  steadily  from  behind 
forward  forming  an  elongate  isoceles  triangle;  while  the  spiracle  is 
more  truly  oval  than  in  the  female. 

Described  from  two  females — one,  the  holotype,  from  ''Sou.  HI." 
collected  by  Robertson,  the  other  labeled  ''Minn.,"  and  from  two 
males,  the  allotype  from  "Ks"  (Kansas)  2138,  coll.  C.  F.  Baker,  the 
remaining  paratype  from  Lexington,  Kentucky. 

Type.— Cat.  No.  20480  U.S.N.M. 

BRAGON  CALIFORNICUS,  Mw  species. 

Large,  fossa  of  mesopleurae  crenulate,  curved  upward,  toward  the 
end  almost  parallel  to  the  suture  between  mesopleurae  and  meta- 
pleurae;  body  honey-yellow,  propodeiun  black,  caudal  portion  of 
metapleurae  black,  dark  dull  red  in  the  center;  length,  9  mm. 

Female. — Head. — ^Triangular,  wider  than  long;  length,  64;  width, 
67;  height  of  eye,  32;  malar  space,  30;  width  between  eyes,  37; 
width  at  base  of  beak,  24;  profile  of  face  very  slightly  concave  to  a 
little  below  the  eyes,  then  slightly  concave  on  another  angle  to  the 
apices  of  the  interantennal  plates;  marginal  ridges  of  antennal  pits 
well  developed  and  extending  to  the  lateral  occdli,  most  prominent 
opposite  the  median  ocellus,  and  nearly  obsolete  above  this;  inter- 
antennal plates  fairly  well  developed;  head  smooth,  shining,  sparsely 
punctured  and  hairy,  the  hairs  whitish;  ocelli  arranged  in  a  triangle, 
the  lateral  ocelli  nearer  to  the  median  than  to  each  other,  each  sur- 
rounded by  a  somewhat  circular  darker  area;  antennae  black,  nearly 
cylindrical  at  the  middle,  but  tapering  toward  the  tips;  the  first  and 
second  segments  shining,  the  rest  dull,  40-segmented;  labrum  elongate, 
strongly  arched  transversely,  pale  yellow,  margined  by  a  blaclrish- 
brown  line,  punctate  and  hairy;  mandibles  blackish  brown  at  base 
and  apex,  yellowish  in  the  middle;  beak  black,  palpi  black,  the  first 
two  segments  of  each  heavier  and  thicker,  the  rest  more  slender;  all 
segments  of  maxillary  palpi  slightly  clavate,  last  almost  cylindrical; 
segments  of  labial  palpi  stouter  and  more  strongly  clavate,  except 
the  last  which  is  nearly  cylindrical;  labial  palpi  more  than  half  the 
length  of  the  maxillary  paJpi. 

Thordx. — Elongated,  honey-yellow,  propodeiun  black,  caudal  half  of 
metapleurae  black,  dark  dull  reddish  in  center,  pronotiun  shining, 
sparsely  punctate  and  hairy  except  along  the  edge  next  to  the  meso- 
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notum  and  along  the  lower  front  margin  where  it  is  very  closely  and 
finely  punctate  and  hairy;  the  surface  very  faintly  almost  vertically 
rugose  below  the  lateral  pits,  these  pits  large,  with  an  inner  and  an 
outer  ridge  on  the  caudal  side;  proepistema  more  closely  punctured 
and  with  larger  hairs,  the  lower  end  above  the  coxal  insertions  on  each 
side  with  a  poorly  defined  transverse  blackish  band;  parapsidal  fur- 
rows fairly  well  defined,  not  punctured,  apparently  nearly  obsolete 
behind,  median  lobe  grooved,  lateral  lobes  flattened  in  the  middle; 
hind  angles  of  the  mesoscutum  not  prominently  produced;  fossa 
between  mesonotum  and  scutellum  with  a  median  and  one  or  two 
lateral  ridges  on  each  side;  scutellum  elongate,  triangular,  apex 
almost  truncate;  mesopleurae  shining,  sparsely  punctured  and  hairy, 
with  a  well-defined  but  not  deep  crenulate  fossa  running  forward  from 
the  insertions  of  the  meso-coxae  and  curving  strongly  upward  near 
the  end;  propodeum  roimded  in  profile  with  three  well-defined  longi- 
tudinal ridges  on  each  side,  the  median  pair  parallel  for  part  of  their 
length,  uniting  to  form  an  oval  in  front,  and  in  the  shape  of  an  elongate 
truncate  triangle  behind,  the  second  ridge  irregular  and  incomplete, 
the  third  nearly  straight;  spiracles  short,  oval. 

Wings. — Fuliginous;  length,  fore  wing  7  mm.;  hind  wing,  6.6  mm.; 
venation  typical,  with  a  large  hyaline  spot  below  the  base  of  the 
stigma  and  another  large  irregular  transverse  mark  just  beyond  the 
branching  of  the  discoidial  and  the  first  recurrent  nervure. 

Legs. — ^Honey-yellow  except  all  the  tarsal  claws,  the  apices  of  the 
hind  tibiae  and  the  hind  tarsi;  fore  and  middle  tarsal  claws  cleft,  hind 
claws  missing,  hind  tibiae  with  an  apical  cluster  of  about  17  short, 
stout  spines,  middle  tibiae  with  2  stout  spines. 

Abdomen. — Elongate,  slender,  sides  almost  parallel,  4  mm,  long, 
shining  yellow  with  blackish  infusion  near  the  caudal  end  of  the  dor- 
sum of  third  segment  and  some  along  the  xmder  sides  of  the  same  seg- 
ment; dorsum  of  segments  two  and  three  very  long,  much  longer  than 
first  segment;  ovipositor  brownish-yellow,  sheath  blackish,  4  mm. 
long. 

Male. — ^Not  known. 

Described  from  one  specimen  labeled  "Sou.  Cal.  Am.  Ent.  Soc. 
Coll.,"  but  now  in  the  United  States  National  Museum  collection. 

Type.—Oai.  No.  20481  U.S.N.M. 

BRACON  NIGROSTERNUM,  new  epedes. 

Malar  space  longer  than  height  of  eyes;  reddish  yellow;  tegulae 
and  venter  of  female  black;  length,  7-8  mm. 

Female. — Head. — ^Elongate,  triangular,  longer  than  wide;  height, 
62-57;  width,  68-54;  height  of  eye,  28.6-25;  malar  space,  30-27; 
width  between  eyes,  31-31;  width  at  base,  18-17.6;  profile  of  face 
slightly  curved  to  a  little  below  the  antennae,  then  with  a  very  faint 
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flat  tubercle  and  straight  to  the  antennae;  face  from  the  end  of  the 
clypeus  to  the  slight  tubercle,  strongly  arched  transversely,  and  al- 
most triangular  in  section,  but  spreading  out  to  form  a  triangular  flat 
area  below  and  between  the  antennae,  this  area  faintly  grooved  down 
the  middle;  the  ridges  bounding  the  antennal  pits  plainly  extending 
to  the  lateral  oceUi,  and  most  prominent  opposite  the  median  ocellus. 
Head  in  one  specimen  dark  red,  overspread  with  blackish,  especially 
around  the  antennae  and  over  the  cheeks;  an  oval  lighter  spot  just 
below  the  frontal  tubercle,  lighter  below  the  inner  lower  comer  of 
the  eyes,  and  almost  the  color  of  the  body  behind  the  upper  haK  of 
the  eyes.  In  the  second  specimen  the  head  is  red,  overspread  with 
blacldsh,  with  a  band,  broadest  at  the  ends,  across  the  face  opposite 
the  lower  half  of  the  eyes  and  a  large  area  behind  the  upper  haK  of 
each  eye,  the  color  of  the  body;  head  distinctly  punctate,  and  clothed 
with  long  whitish  pile,  the  punctures  larger  below  and  between  the 
antennal  pits;  eyes  relatively  rather  small;  ocelli  arranged  in  a  tri- 
angle with  the  two  lateral  ocelli  somewhat  nearer  to  the  median  than 
to  each  other;  antennae  about  6.5  ram.  long,  black,  segments  one  and 
two  shining,  pimctured  and  hairy,  the  rest  dull  and  hairy;  36-seg- 
mented  (one  antenna);  labrum  black,  shining,  relatively  broad, 
somewhat  more  punctured  and  hairy  than  the  face;  mandibles  black, 
palpi  black,  all  of  the  segments  at  least  approximately  cylindrical. 

Thorax. — ^Longer  than  high,  red;  tegulae  and  venter  black;  pro- 
notum  shining,  closely  and  finely  punctate  and  hairy  along  margins, 
the  pits  above  lai^e,  elongate  oval,  pointed  below  and  followed  by  a 
few  indistinct  vertical  ridges  in  the  depression  of  the  lateral  lobes  of 
the  pronotum;  reddish  yellow;  cephalic  margin  black  above,  in  the 
middle,  and  near  the  lower  ends  of  the  lateral  lobes;  proepistema 
darker,  the  lower  ends  of  the  lobes  broadly  black;  mesonotmn  shining, 
rather  finely  and  sparsely  punctate  and  hairy,  the  parapsidal  furrows 
large  and  deep,  but  broad  and  not  sharply  limited,  straight,  meeting 
just  before  the  scutellar  fossa,  with  a  slight  median  depression  run- 
ning to  the  fossa;  median  lobe  broadly  grooved,  the  middle  of  the 
groove  slightly  elevated,  lateral  lobes  broadly  flattened,  hind  angles 
of  mesonotmn  produced  into  nearly  vertical,  almost  triangular  plates, 
prescutellar  fossa  deep,  with  a  large  median  longitudinal  carina,  and 
a  much  smaller  incomplete  one  on  each  side;  scutellum  triangular, 
truncate  behind,  the  sides  rounded  off;  mesopleiu^ae  shining,  sparsely 
punctate  and  hairy,  the  mesopleural  furrow  straight,  length  equal  to 
about  one-half  the  width  of  the  pleurae;  deep  and  strongly  crenulate; 
venter  smooth,  hairy,  black;  upper  part  of  metapleura  smooth, 
shining,  punctured,  and  hairy;  lower  third  coarsely  rugose;  profile  of 
propodeum  uniformly  curved  to  the  insertion  of  the  abdomen,  with 
six  carinae,  the  two  median  nearly  parallel,  converging  slightly  in 
front,  meeting  before  and  behind  in  a  definite  angle,  with  three  trans- 
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verse  ridges  between  them;  the  two  lateral  ridges  on  each  side  joined 
to  each  other  and  to  the  median  by  several  transverse  carinae;  spira- 
cle broad  oval. 

Wings. — ^Infuscated,  darker  behind  and  basad  of  the  stigma^  vena- 
tion typical,  second  cubital  cell  trapezoidial,  the  second  transverse 
cubitus  in  both  wings  of  one  specimen  with  a  very  short  spin*  branch- 
ing from  above  its  middle  into  the  third  cubital  cell;  forewing,  7.5 
mm.;  hind  wing,  6  mm. 

Legs. — Fore  and  middle  coxae  and  all  trochanters  black;  hind 
coxae  red,  tips  blackish,  basal  third  of  fore  femora,  all  of  middle  fe- 
mora, and  extreme  base  and  apex  of  hind  femora  blackish,  rest  red- 
dish-yellow; fore  tibiae  yellow,  middle  and  hind  tibiae  black,  fore  tarsi 
pale,  middle  and  hind  black,  all  tarsal  daws  black,  fore  and  middle 
cleft,  hind  large-toothed,  nearly  deft;  middle  tibiae  with  3-4,  hind 
tibiae  with  8-10  stout  apical  spines. 

Abdomen. — ^Elongate  lanceolate,  length  3.5-4  mm.;  length  of 
ovipositor,  4  mm.,  reddish-yellow,  sometimes  with  internal  irregular 
blackish  diflhision  above;  ovipositor  yellow,  sheaths  black;  first  s^- 
ment  elongate,  rather  slender,  proportions,  length,  3.5+;  width  at 
apex,  2.2;  width  at  base,  1;  spirades  projecting  slightly  on  each  side; 
dorsum  of  segments  two  and  three,  smooth  and  shining,  with  a  broad 
very  shallow  depression  just  behind  the  base,  and  an  indistinct  trans- 
verse line  separating  the  two  segments. 

Male. — ^Not  known. 

Described  from  two  female  specimens,  holotype  from  Southern 
Pines,  North  Carolina,  collected  by  A.  H.  Manee,  May  21,  1908,  and 
from  the  collection  of  N.  Banks,  and  the  other  from  Brandtsville, 
Pennsylvania,  July  24,  1910,  collected  by  H.  B.  Eark,  and  from  the 
collection  of  P.  R.  Myers. 

Type.— Cn,i.  No.  20479  U.S.N.M. 

BRACON  SZEPUGETn,  mw  vpedea. 

Size  medium,  length,  6.5-8  mm.,  malar  space  slightly  but  distinctly 
greater  than  the  height  of  the  eyes;  parapsidal  furrows  crenulate, 
red,  mouth  parts,  antennae  typically,  trochanters  and  tips  of  middle 
and  hind  tibiae  more  or  less,  hind  tarsi  except  base  of  first  segment, 
blackish;  abdomen  often  with  blackish  infusion. 

Female. — Head. — ^Triangular,  slightly  longer  than  wide;  length, 
56;  width,  53;  height  of  eye,  25;  makr  space,  27;  width  between 
eyes,  29;  width  at  bottom  of  beak,  16;  most  specimens  with  the  ac- 
tual measurements  greater  but  the  proportions  approximatdy  the 
same;  interantennal  plates  distinct,  rather  close  together,  a  triangu- 
lar area  bdow  them  flattened  and  slightly  grooved  medially;  ridges 
above  the  antennal  pits  highest  opposite  the  median  ocellus,  contin- 
uous to  the  lateral  ocelli;  face  in  profile  nearly  straight  to  the  flat- 


Digitized  by 


Google 


NO.  2178.  THE  GENUS  BRACON  FABRIC IV 8— MORRISON.  ^35 

tened  area  below  the  antennae;  head  smooth,  shining,  lightly  punc- 
tate and  hairy;  color  typically  reddish  honey-yeUow,  with  the 
mouth  parts,  usually  including  the  labrum,  blacldsh;  ocelli  and  eyes 
usually  dark;  ocelli  arranged  in  a  triangle,  the  lateral  oceUi  a  little 
farther  from  each  other  than  from  the  median  ocellus;  antennae  37- 
s^mented,  typically  black,  but  brownish  in  imperfectly  colored 
specimens,  the  base  of  the  scape  often  paler,  the  first  and  second  seg- 
ments shining,  the  rest  dull;  labrum  almost  as  long  as  wide,  sides 
strongly  curved,  apex  very  slightly  truncate,  typically  blackish,  but 
colored  like  the  head  in  some  specimens,  smooth,  shining,  with  scat- 
tered punctures  and  hairs,  and  very  finely  punctate;  mandibles  the 
color  of  the  head,  the  tips  black,  beak  black;  maxillary  palpi  a  little 
less  than  twice  as  long  as  labial  palpi,  first  segment  the  thickest, 
second  the  longest,  cylindrical  or  very  slightly  davate,  slightly  more 
slender  than  the  first;  last  s^ment  the  most  slender,  tapering  toward 
the  tip,  a  Uttle  longer  than  the  fourth;  all  segments  except  the  last 
diagonally  truncate  at  tip. 

Tiborax. — Slightly  longer  than  high,  red;  pronotum  with  lateral 
lobes  smooth  and  shining  in  the  middle,  closely  and  finely  punctate 
around  the  margins;  proepistema  closely  and  finely  punctate  and 
hairy,  mesonotum  sparsely  punctured  and  hairy  with  the  parap- 
sidal  furrows  deep  and  crenulate,  meeting  in  a  ^arp  angle  behind; 
median  lobe  somewhat  flattened,  with  a  broad  shallow  groove  down 
the  front  two-thirds,  this  groove  elevated  longitudinally  in  the  mid- 
dle; lateral  lobes  flattened;  hind  angles  of  mesonotum  slightly  pro- 
duced and  flattened  vertically;  scutelliun  triangular,  apex  slightly 
rounded,  sides  rounded  off  and  slightly  concave,  the  triangular  flat- 
tened area  on  the  sides  of  the  scutelliun  transversely  ridged;  fossa 
preceding  scutellum  deep,  with  one  large  median  transverse  carina 
and  two  small  more  or  less  distinct  ones  on  each  side;  mesopleurae 
smooth,  shining,  sparsely  punctate  and  hairy,  the  venter  much  more 
closely  punctate  and  hairy;  mesopleural  furrow  deep,  straight, 
coarsely  crenulate,  length  about  two-thirds  the  width  of  the  pleurae ; 
metathorax  shining,  rather  coarsely  but  sparsely  punctured,  rugose 
around  the  margins;  median  ridges  of  the  propodeiun  meeting  in 
front,  typically  convexly  curved  gradually  away  from  each  other  to 
the  hind  margin  of  the  dorsal  face'  of  the  propodeiun,  and  joined 
together  there  by  a  transverse  ridge,  sometimes  suddenly  separating 
in  front  and  then  nearly  parallel  for  the  rest  of  their  length;  the 
spiracle  oval  with  the  inner  side  flattened. 

Wings. — ^Fore  wing,  5.5-7  mm.;  hind.  4.5-6  mm.;  fuliginous, 
lighter  spots  as  usual,  second  transverse  cubitus  sometimes  with  a 
spur  at  or  near  its  middle. 

Legs. — Reddish,  typically  with  the  trochanters  darker  to  blackish; 
the  extreme  apices  of  the  intermediate  tibiae  and  more  or  less  of  the 
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bases  and  apices  of  the  hind  tibiae  dark  to  blackish;  fore  and  middle 
tarsi  palC;  except  the  daws;  hind  tarsi  blackish  except  base  of  first 
segment;  trochanters,  tarsi,  and  tibiae  sometimes  wholly  or  in  part 
pale;  fore  and  middle  tarsal  daws  cleft,  hind  toothed;  middle  tibiae 
with  two,  rarely  three,  apical  spines,  hind  tibiae  with  from  four  to 
seven  apical  spines. 

Abdomen. — ^3-4  mm.  long,  slender,  first  segment  elongate  and 
slightly  widened  toward  the  apex;  red,  nearly  always  with  more  or 
less  blackish  infusion,  this  usually  near  the  apex  of  the  abdomen,  but 
sometimes  at  the  apex  of  the  first  segment  and  on  the  second  and 
third  segments ;  ovipositor  4-5  mm.  long,  pale  red,  the  sheaths  black. 

Described  from  seven  females;  specimens  from  Woods  Hole, 
Massachusetts,  to  Texas,  induding  Indiana,  Florida  and  Kansas. 

Male. — Similar  to  the  female,  except  for  the  following:  Length, 
7-8  mm.;  color  of  head  varying  from  entirdy  black,  except  for  a 
small  pale  area  behind  each  eye  and  a  trace  of  a  paler  spot  above  the 
labnmi,  to  entirely  red,  except  for  the  mouth  parts;  proportions  of 
head  relatively  the  same  as  in  the  female ;  antennae  39-40  segmented, 
the  last  two  segments  rather  indistinctly  separated  in  the  three  speci- 
mens with  40-segmented  antennae;  parapsidal  furrows  apparently 
not  crenulate  in  two  specimens,  but  this  seemingly  due  to  their  being 
partially  filled  with  fused  foreign  matter;  the  smooth  apical  lobes  of 
the  proepistema,  the  front  coxae — ^at  least  beneath — the  venter,  and  a 
band  on  the  outer  sides  of  the  intermediate  coxae  blackish  or  black, 
sometimes  indistinct  in  old  faded  specimens. 

Described  from  15  males  from  various  parts  of  Texas  (12),  Florida 
(2),  Falls  Church,  Virginia  (1). 

In  addition  to  the  above  specimens  I  have  included  here  one  female 
and  one  male  specimen,  each  labeled  *' Va.,  July  25,  '80,  thru  C.  V, 
Riley,"  which  are  only  about  6  mm.  long  and  are  very  much  paler 
than  the  lightest  of  the  above  specimens,  there  being  no  blackish 
markings  except  at  the  apices  of  the  hind  tibiae  and  the  hind  coxae, 
which  are  darker;  the  antennae  are  brownish,  and  there  is  a  little 
blackish  infusion  on  the  dorsum  of  the  abdomen.  Structurally  these 
specimens  seem  to  agree  specifically  with  this,  and  they  present  every 
appearance  of  being  poorly  nourished  bred  specimens  which  were 
killed  and  pinned  before  the  coloring  had  fully  developed. 
Type.— Cskt  No.  20482  U.S.N.M. 

BRACON  MELANOPTERA  (Aidimead). 

Cremnops  melanoptera  Ashmead,  Proc.  Calif.  Acad.  Sci.,  eer.  2,  vol.  4,  1896,  p. 
125.— SzEPLiGETi,  Gen.  Ins.,  Pasc.  22, 1904,  p.  124. 

Size  small  for  the  genus;  honey-yeUow ;  labrum  narrow  and  with 
the  sides  apparently  parallel  for  a  short  distance ;  length  (male),  6.5  mm. 

Head. — ^Triangular,  about  as  wide  as  high;  length,  54-51;  width, 
53 ;  height  of  eye,  26 ;  malar  space,  24-22 ;  width  between  eyes,  3 1-30 ; 
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width  at  end  of  head,  22-21.5;  profile  of  face  nearly  straight  or  very 
slightly  convex  as  far  as  the  lateral  facial  pits^  then  very  s%htly  con- 
vex to  shortly  below  the  eyes,  then  flat  to  the  apices  of  the  interan- 
tennal  plates;  marginal  ridges  of  the  antennal  fossae  well  developed, 
less  prominent  behind  the  median  ocellus;  honey-yellow,  one  speci- 
men not  marked  with  darker  coloring,  the  other  with  blackish-brown 
diffusion  below  and  behind  each  eye,  this  extending  forward  on  the 
face  till  only  a  narrow  light  stripe  is  left,  and  downward  to  the  base  of 
the  mandibles,  but  with  a  lighter  area  above  the  base  of  each  mandible ; 
head  pale  in  front  of  and  behind  the  eyes,  the  darker  coloring  reaching 
the  eye  margin  at  the  top  of  the  eye  and  at  the  lower  hinder  comer  of 
each;  antennal  fossae,  vertex,  and  occiput  black,  lighter  around  the 
edges  of  the  diffusion ;  face  between  antennae  brownish ;  head  sparsely 
punctate  and  clothed  with  white  hairs;  antennae  black,  brown  in 
incompletely  colored  specimens,  more  than  24-6egmented  G>roken); 
eyes  dark;  oceUi  arranged  in  a  triangle,  the  lateral  ocelli  s%htly 
nearer  the  median  ocellus  than  to  each  other;  labrum  elongate,  pale, 
honey-yellow,  the  thickened  margin  pale  brown  in  the  lighter  speci- 
men and  blackish-brown  in  the  darker;  mandibles  pale,  blackish  at 
tips;  beak  and  palpi  pale  brown  to  blackish  brown,  the  terminal  seg- 
ments of  the  palpi  rather  stouter  than  usual  in  the  lighter  (male) 
specimen,  longer  and  apparently  more  slender  in  the  darker  (female?) 
specimen. 

Thorax. — Longer  than  high,  honey-yellow,  venter  light  or  reddish- 
brown;  pronotiun  with  sides  shining,  almost  smooth  in  the  middle,  but 
finely  and  more  densely  punctate  along  the  upper  and  hinder  mar- 
gins; proepistema  pale  honey-yellow,  varying  to  dark  reddish-brown, 
the  lower  ends  of  the  lobes  darker  in  each  case;  parapsidal  furrows 
prominent,  deep,  more  groove-like  than  usual,  not  punotm^d,  con- 
tinued straight  backwards  and  meeting  to  form  an  acute  angle  just 
before  the  scutellar  fossa;  median  lobe  of  mesothorax  with  a  broad 
and  shallow  but  distinct  median  groove;  lateral  lobes  flattened;  fossa 
with  a  rather  prominent  median  ridge,  and  a  second  fainter  ridge  close 
to  it  on  each  side;  scutellum  typical;  mesopleiurae  sparsely  and 
faintly  pimctate  and  hairy,  the  pleural  groove  running  straight  for- 
ward from  the  middle  of  the  insertion  of  the  middle  coxae,  for  about 
a  third  of  the  width  of  the  mesopleurae,  deep  and  well  defined,  but 
beopming  uniformly  shallower  imtil  it  fades  out  entirely;  venter 
darker,  more  closely  pimctate  and  hairy;  metapleurae  smooth  and 
shining,  sparsely  pimctate  and  hairy;  profile  of  the  propodeum  almost 
uniformly  rounded  to  the  insertion  of  the  abdomen;  the  propodeiun 
with  six  longitudinal  keels,  the  two  median  well  separated,  farthest 
apart  a  distance  of  about  one-third  of  their  length  from  the  hind 
margin  of  the  propodeum,  gradually  converging  forward  and  round- 
65008'*—Proc.N.M.  vol.52— 17 22 
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ing  into  each  other,  behind  converging  slightly  to  the  hind  margin; 
with  about  four  more  or  less  distinct  transverse  keels  between  these 
and  with  other  transverse  keels  connecting  the  lateral  keels  to  each 
other  and  to  the  median  pair;  spiracles  elongate-oval,  almost  eUiptical. 

Wings. — flight  fuliginous,  with  the  usual  transparent  spots;  vena- 
tion typical;  fore  wing  7  mm.,  hind  wing  4.75  mm. 

Legs, — ^Honey-yellow;  trochanters  more  or  less  brownish;  fore  and 
middle  tarsal  claws  dark,  cleft,  hind  tarsi  wanting;  no  spines  on 
middle  tibiae. 

Abdomen. — (From  a  single  male  specimen.)  Elongate,  length  3 
mm.,  honey-yellow;  smooth,  shining,  and  with  whitish  hairs;  first 
segment  rather  stout. 

Bedescribed  from  two  specimens  from  Los  Angeles,  Califomia, 
probably  collected  by  Coquillett.  In  one  of  the  specimens  the 
structural  character  which  I  have  used  as  distinctive  is  less  pro- 
nounced than  in  the  other,  and  this,  in  connection  with  some  other 
more  minute  differences,  leads  to  a  Uttle  uncertainty  as  to  the  specific 
agreement  of  the  two  specimens.  However,  I  believe  that  part  of  the 
difference  may  be  accounted  for  by  a  difference  in  sex,  although  the 
abdomen  is  wanting  in  one  specimen,  so  it  is  not  possible  to  be  certain 
of  its  sex. 

I  have  been  unable  to  find  out  anything  regarding  the  type  of  this 
species.  Presumably  it  was  in  the  collection  of  the  California 
Academy  of  Sciences  and  was  destroyed  at  the  time  of  the  San 
Francisco  earthquake  and  fire,  so  I  have  ventm^d  to  redescribe  it, 
designating  the  above  specimens  as  neotypes  and  placing  them 
in  the  United  States  National  Museum  collection. 

BRACON  HAEMATODES  (DralM). 

Agathiahaematodes  BrxtllA,  Hist.  Nat.  Ina.  Hjrm.,  vol.  4, 1846,  p.  495. — Cbesson, 
Cat.  "Rym.  N.  Amer.,  Suppl.  vol.,  Trans.  Amer.  Ent.  See.,  1887,  p.  227.— 
YiBRECK,  Trans.  Kansas  Acad.  Sci.,  1905,  p.  277. 

Agalkis  meabUU  Crbsson,  Trans.  Amer.  Ent.  See.,  vol.  4, 1872,  p.  183;  Cat.  Hym. 
N.  Amer.,  Suppl.  vol.,  Trans.  Amer.  Ent.  Soc.,  1887,  p.  227.— Dalla  Torre, 
Cat.  Hym.,  vol.  4,  1898,  p.  144.— Szbpugbti,  Gen.  Ins.,  Fasc.  22,  1904,  p. 
127. 

Cremnopa  haematodes  Brtowell,  Proc.  Kansas  Acad.  Sci.,  Dec.  30,  1898,  p.  205. 

The  malar  space  shorter  than  the  height  of  the  eyes;  middle  tibiae 
with  two  apical  spines;  hind  tibiae  with  from  2-13  spines  clustered 
above  the  smaller  spm*;  color  red,  head  more  or  less  black,  hind 
trochanters  blackish  or  darker,  at  least  the  hind  tarsi  and  the  apices 
of  the  hind  tibiae  black;  abdomen  often  with  blackish  diflfusion 
over  parts  of  its  surface;  mesopleural  furrow  straight;  labrum  broad; 
apparently  a  very  variable  species;  length,  6.5  to  8  mm. 

Female — Head. — ^Triangular,  slightly  wider  than  long;  typical 
specimen,  length,  54;  width,  55;  height  of  eyes,  27;  malar  space,  25; 
width  between  eyes,  30;  width  at  bottom  of  head,  18;  interantennal 
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plates  distinct,  separated  by  a  deep  groove,  face  only  slightly  flattened 
below  the  antennae,  but  rather  deeply  grooved  down  this  flattened 
area;  ridges  above  the  antenna!  fossae  well  developed,  usually  not 
strongly  arched  at  any  point,  although  this  appears  to  vary  some; 
highest  opposite  the  median  ocellus;  continuous  to  the  lateral  ocelli; 
profile  of  face  divided  into  two  slight  arches,  one  from  the  apex  of  the 
clypeus  to  opposite  the  clypeal  foveae,  the  second  from  this  point 
to  the  antennal  pits;  the  whole  head  more  hairy  than  in  many  species, 
face  rather  imiformly  and  fairly  closely  punctured  over  its  whole 
surface;  compound  eyes  rather  large,  dark;  oceUi  pale,  the  lateral  ocelli 
slightly  nearer  to  each  other  than  to  the  median  ocellus;  antennae 
black;  first  two  segments  shining,  rest  dull,  37-41  mostly  38  or  40 
s^mented;  head  typically  pale  reddish,  approaching  orange  with  at 
least  the  cheeks  to  the  clypeal  foveae,  the  vertex  in  the  center,  the 
antennal  pits  and  the  occiput  in  the  middle,  black  or  blackish;  labrum 
about  as  long  as  wide,  blackish  or  blackish-brown,  the  lower  border 
paler  except  the  apical  rim;  mandibles  pale,  bases,  and  apices  black, 
rather  broad,  curved  at  apex,  inner  tooth  smaller  than  in  many 
other  species;  beak  black  or  blackish,  head  including  labrum,  varying 
from  entirely  pale  in  immature  and  faded  specimens  to  almost  wholly 
black,  except  for  the  lower  portion  of  the  clypeus  and  a  border 
around  the  eyes. 

Thoraa. — Somewhat  longer  than  high,  color  very  variable;  pro- 
epistema  usually  more  or  less  black  or  blackish;  stemmn  pale,  black- 
idx  or  black;  tegulae  typically  blackish-brown  with  the  inner  margin 
pale  but  varying  from  entirely  pale  reddish  to  black;  propodeum 
always  red;  pronotal  lobes  smooth  in  center,  closely  and  finely  punc- 
tate and  hairy  around  the  borders,  shining;  apical  pits  large;  proe- 
pistema  more  coarsely  and  roughly  punctured  and  hairy;  the  apical 
lobes  more  shining,  but  also  pimctured;  parapsidal  furrows  fairly 
deep,  nearly  straight,  distinctly  crenulate;  median  groove  of  mesono- 
tum  usually  distinctly  and  broadly  grooved  in  front,  but  sometimes 
more  narrowly  and  obsoletely;  lateral  lobes  somewhat  flattened; 
hind  angles  of  mesoscutum  not  very  much  produced;  whole  surface 
of  mesonotum  sparsely  and  rather  finely  pimctured  and  hairy;  scu- 
tellar  fossa  rather  deep,  front  wall  more  or  less  sloping  with  only  the 
median  carina  prominent;  scutellum  triangular,  the  sides  and  end 
rounded  off;  mesopleurae  shining,  fairly  closely  punctate  and  hairy, 
the  groove  deep  and  coarsely  crenulate,  terminating  abruptly,  nearly 
horizontal  or  sloping  diagonally  upward,  equal  in  length  to  about 
half  the  width  of  the  mesople\u*ae;  venter  hardly  more  haiiy  than  the 
pleurae;  metapleurae  less  shining,  more  coarsely  and  closely  punc- 
tured, the  lower  third  roughened  and  irregularly  areolate;  propodeum 
areolate,  with  six  longitudinal  lines,  the  two  median  typically  con- 
verging gradually  in  front  and  suddenly  behind,  the  various  pairs 
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united  by  numerous  transveise  carinae,  but  the  whole  arrangement 
varying  somewhat;  spiracles  oval  or  oblong-oval,  also  variable. 

Wings. — ^Fuliginous,  venation  typical,  light  spotting  not  very 
noticeable;  length,  fore  7.1  mm.,  hind  5.5  mm.,  of  an  average 
specimen. 

Legs. — Color  typically  almost  reddish,  but  actually  varying  from 
wholly  red,  except  the  tarsal  daws,  more  or  less  of  the  trochanters, 
and  the  apices  of  the  hind  tibiae,  to  wholly  black  except  for  the  hind 
coxae  and  femora;  middle  tibiae  with  two  apical  spines,  hind  with 
from  2-13  apical  spines;  all  tarsal  claws  apparently  cleft,  the  hind 
with  the  two  teeth  deeply  and  widely  separated. 

Abdomen. — ^Elongate,  slender,  lanceolate,  the  first  s^ment  rather 
long  dorsally,  but  also  distinctly  broadened  toward  the  apex;  the 
second  and  third  tergites  together  about  as  long  as  the  first,  the  divi- 
sion between  the  two  indicated  by  a  faint  transverse  groove,  the 
second  tergite  broadly  depressed  transversely  at  about  the  middle; 
color  reddish,  with  more  or  less  blackish  diffusion  dorsally;  length, 
3-4  mm.;  ovipositor  about  as  long  as  the  abdomen,  reddish,  the 
sheaths  black. 

Male. — ^The  male  appears  to  resemble  the  female  closely,  showing 
the  same  variability  of  color  and  structiu'e. 

Redescribed  from  31  specimens. 

The  specimens  included  \mder  this  species  name  appear  to  group 
themselves  into  three  lots  on  the  basis  of  the  number  of  apical  spines 
on  the  hind  tibiae,  although  the  groups  do  not  seem  to  possess  any 
other  characters  in  common.  The  distribution  of  the  species  with 
the  specimens  arranged  thus  is  as  follows: 

With  2-3  apical  spines:  4  females  and  3  males  from  various  parts 
of  Texas;  2  females  and  2  males  from  "Ga.";  1  female  from  Alex- 
andria, Louisiana,  July 30 ;  2  females fromMalcohn,  Nebraska,  October 
12  and  24;  2  females  from  *' Ainsworth,  W.  T.,  July  20/82  " ;  1  female, 
No.  2364,  Hubbard's  No.  98;  2  males,  ''Miss." 

With  5-7  apical  spines:  1  female,  Austin,  Texas,  September  26;  1 
female  Victoria,  Texas,  July  15,  on  alfalfa;  1  female,  Alexandria, 
Louisiana,  July  30,  on  cotton;  1  male.  Corpus  Christi,  Texas,  October 
16;  1  male,  Brownsville,  Texas,  September  29;  1  male,  San  Antonio 
Texas;  1  finale,  Onaga,  Kansas;  1  female,  "HI." 

With  9-13  apical  spines:  2  females.  Mission,  Texas,  May  13,  bred 
from  ''Lep.";  1  male,  ''Colo.  1569";  1  male,  Victoria, Texas,  July  28. 

This  is  by  far  the  most  variable  American  species  in  the  genus 
Bracon,  and  I  am  still  a  little  \mdecided  as  to  whether  some  of  the 
specimens  included  here  should  be  considered  as  properly  placed.  I 
have  not  been  able  to  find  any  definite  characters  or  sets  of  charac- 
ters which  would  serve  to  distinguish  the  more  widely  varying  speci- 
mens from  those  which  are  typical.    There  is  no  question  but  that 
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Cresson's  meabiUs  is  inchided  here,  as  I  have  examined  the  types,  and 
some  of  the  specimens  fit  very  closely  Brull6's  descriptions  of  Agathis 
haematodes,  so  I  have  used  this  name  for  the  species. 

I  do  not  know  the  location  of  the  type  of  Agathis  haematodes  Brull6, 
which  was  described  from  a  single  male  from  Philadelphia.  The 
types  of  Agathis  meabUis  Cresson  are  in  the  collection  of  the  Academy 
of  Natural  Sciences  of  Philadelphia. 

BSACON  VISGINIENSIS,  Mw  vpedeik 

Plate  27,  fig.  19. 

Agaihii  haematodes  Br.  (Cremnops)  Smith,   List  of  the  Insects  of  New  Jereey, 

1909,  p.  609. 
Cremnopi  hatmatode%  Banks,  Ent.  News,  vol.  23, 1912,  p.  108. 

Malar  space  shorter  than  the  height  of  the  eyes;  body,  including 
mouth  parts,  whoUy  pale  red,  except  the  antennae  and  eyes,  tarsal 
claws,  hind  tarsi,  and  tips  of  hind  tibiae;  abdomen  sometimes  with 
blackish  diffusion  above;  hind  tibiae  with  two  apical  spines;  first 
abdominal  s^ment  very  long  and  slender;  length,  8  mm. 

Female. — Head. — ^Triangular,  wider  than  high;  length,  55;  width, 
61;  height  of  eyes,  30;  malar  space,  24;  width  between  eyes,  33; 
width  at  bottom  of  head,  18;  interantennal  plates  distinct,  rather 
widely  separated  by  a  rather  flat  groove  with  roimded  bottom; 
face  hardly  flattened  below  the  antennae,  broadly  and  shallowly 
grooved  for  about  one-third  of  its  length  below  the  antennae;  profile 
nearly  straight,  very  slightly  and  irregularly  arched,  faintly  depressed 
opposite  the  clypeal  foveae;  ridges  surrounding  the  antennal  fossae 
prominent,  highest  opposite  the  upper  margin  of  the  median  ocellus, 
continuous  to  the  lateral  ocelli;  head,  including  the  mouth  parts, 
wholly  red,  except  for  the  compound  eyes,  wKich  are  dark,  and  the 
antennae,  which  are  blackish;  face  shining,  rather  densely  pxmctate 
and  haiiy  below  the  antennae,  more  sparsely  and  faintly  so  below  on 
the  clypeus  and  on  the  cheeks;  compoimd  eyes  relatively  large,  dark; 
ocelli  light,  approximately  equidistant  from  one  another;  antennae 
black  or  blackish-brown  in  some  lighter  specimens,  40-41  s^mented, 
first  two  s^ments  shining,  the  rest  dull;  labrum  slightly  wider  than 
long,  pale,  the  apical  raised  rim  darker,  and  nearly  straight  for  a  short 
distance,  shining,  sparsely  and  finely  punctate  and  hairy;  mandibles 
pale,  tips  blackish;  beak  wholly  pale,  the  second  segment  of  both  the 
maxillary  and  labial  palpi  the  largest  and  longest,  the  last  s^ment  of 
each  elongate,  slender,  nearly  cylindricaL 

Thorax. — ^Longer  than  high,  wholly  red;  lateral  lobes  of  pronotum 
smooth,  shining,  finely,  and  densely  punctate  around  the  margins, 
the  apical  pits  deep  but  short;  proepistema  more  coarsely  punctured 
and  hairy,  the  apical  lobes  smooth  and  shining;  mesonotum  shining, 
sparsely  punctured  and  hairy;  parapsidal  furrows  distinct,  not  very 
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deep,  rather  finely  crenulate,  converging  behind,  meeting  before  the 
scutellar  fossa,  and  not  continued  to  this  fossa  as  a  distinct  groove; 
median  lobe  distinctly  flat  grooved  medially,  at  least  in  front,  lateral 
lobes  slightly  flattened  in  the  middle  of  the  disk  of  each;  hind  angles 
of  the  mesoscutum  produced  into  broadly  rounded,  vertically  com- 
pressed lobes;  scutellar  fossa  rather  shallow  as  compared  with  other 
species,  the  bottom  concave,  the  front  wall  sloping  strongly  forward, 
with  a  single  prominent  longitudinal  carina  bisecting  it;  scutellum 
relatively  broad  and  short,  sides  rounded  off,  not  tapering  strongly 
behind,  apex  bluntly  rounded;  mesopleurae  sparsely  punctured  and 
hairy  over  the  whole  of  their  surface,  more  densely  so  below  and  on 
the  venter;  mesopleural  furrow  shallow,  deeper  behind  and  fading 
out  completely  in  front,  about  as  long  as  half  the  width  of  the  pleurae, 
running  diagonally  upward;  metapleurae  shining,  sparsely  and  rather 
coarsely  punctured,  only  the  lower  border  roughened  and  with  ridges; 
propodeum  coarsely  areolate,  the  median  ridges  most  widely  sepa- 
rated behind,  coming  gradually  to  meet  each  other  in  front;  spiracles 
oval. 

Wings. — ^Length,  fore,  7  mm.,  hind  5.5  mm.;  fuliginous,  venation 
and  light  spotting  typical. 

Legs. — ^Entirely  red,  except  all  the  tarsal  claws,  the  apices  of  the 
hind  tibiae,  and  all  the  hind  tarsi  and  the  extreme  base  of  the  meta- 
tarsus; hind  tibiae  with  2  stout  spines  at  the  apex  just  above  the 
smaller  apical  tibial  spur;  middle  tibiae  usually  with  1,  often  with  2 
a^cal  spines. 

Abdomen. — ^Length  about  4  mm.,  elongate,  slender,  lanceolate,  the 
first  s^ment  relatively  very  long,  and  only  slightly  widened  toward 
the  apex;  the  tergite  of  segments  two  and  three  also  very  long,  these 
three  s^ments  occupying  almost  four-fifths  of  the  length  of  the  ab- 
domen, the  division  between  the  second  and  third  segments  indicated 
dorsally  by  an  indistinct  flat  groove;  color  wholly  red,  but  sometimes 
with  blackish  diffusion  either  near  the  middle  or  apically;  ovipositor 
red,  the  sheaths  black,  length  about  3.5  mm. 

Male. — ^Apparently  resembles  the  female  in  all  essential  structural 
characters  as  well  as  in  coloration;  first  three  segments  of  the  abdo- 
men not  occupying  more  than  two-thirds  of  its  total  length. 

Described  from  12  female  specimens  from  Falls  Church,  Virginia, 
June  and  July  (3),  Great  Falls,  Virginia,  June  27  (1),  Washington, 
District  of  Columbia,  June  20  (1),  Westville,  New  Jersey,  August  30 
(1),  and  1  each  from  ''N.  Y.,"  "Miss.,"  and  "N.  C,"  while  three 
specimens  have  no  data  accompanying  them,  and  9  male  specimens 
from  "Falls  Church,  Va.,  July  and  Aug."  (3),  Philadelphia,  Pennsyl- 
vania; (1),  Glenside,  Pennsylvania,  June  8  (1),  Wallace,  Kansas,  July 
(1),  Lexington,  Kentucky,  (1),  "L.  I."  (1),  and  a  bred  specimen 
without  host  or  locality  record. 
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This  species  is  labeled  "  Oremnops  hiematodes  BruHfi"  in  the  Phila- 
delphia Academy  of  Natural  Sciences  collection  and  in  the  United 
States  National  Museum  material,  and  probably  in  other  collections 
also,  but  a  cmrsory  examination  of  BruU^'s  description  wiU  show  that 
this  identification  is  not  correct. 

Type.— CAt.  No.  20484,  U.S.N.M. 

EXPLANATION  OP  PLATES. 

Plate  24. 

Fio.  la.  Fore  and  hind  wings  of  Braam  vulgaru^  showing  the  cells  named  according 
to  the  usual  nomenclature:  a,  anal;  apy  apical;  or,  areolet  (second  cubi- 
tal); cui  first  cubital;  cu^  third  cubital;  d,  discoidial;  c^  first  discoidial; 
d^y  second  discoidial;  cP,  third  discoidial;  m,  median;  r,  radial;  sm, 
submedian. 
lb  and  Ic.  Fore  and  hind  wings  of  Braoon  vulgaris^  showing  the  veins  named  ac- 
cording to  the  usual  nomenclature:  a^  anal;  b,  basal;  c,  costal;  cUy  cubital; 
dy  discoidial;  /,  fold;  m,  median;  r,  radial;  r^,  reciurent;  «,  stigma;  sd. 
subdiscoidial;  tc,  transverse  cubital;  te|,  first  transverse  cubital;  tCi,  second 
transverse  cubital;  tm,  transverse  median  (nervulus). 

Plate  25. 

Fio.  2.  Head  of  Braoon  viUgaris  from  the  front. 

3.  Head  of  braoon  tniZ^oru  from  above. 

4.  Beak  of  Braoon  viUgaris  from  behind. 

5.  Head  of  Braoon  vulgaris  from  the  side  and  behind. 

6.  Profile  of  metanotum  and  propodetun  of  Braoon  slossonae, 

7.  Profile  of  metanotum  and  propodeum  of  Braoon  vulgarii. 

Plate  26. 

Fio.  8.  Thorax  of  Braoon  vulgaris  from  the  side:  A,  abdomen;  Ciy  fore  coxa;  Cs,  mid- 
dle coxa;  Cg,  hind  coxa;  Ei,  proepistemum  hy  parapsidal  furrow;  I,  pro- 
podeum; Niy  pronotum;  N^y  metanotum;  p2y  prescueum  of  meeothorax; 
P^y  meeopleura;  P,,  metapleura;  82,  scutum  of  mesothorax;  8c  and  ^Cj, 
scutellum  (of  meeothorax);  sp,  spiracle;  St^y  stemiun  of  meeothorax;  T, 
tegula. 
9.  Thorax  of  Braoon  vulgaris  from  above.    Lettering  as  figure  8. 

10.  Abdomen  of  Braoon  vulgaris y  female  from  the  side. 

11.  Male  genitalia  of  Braoon  vulgaris  from  the  side. 

12.  Ventral  segments  of  abdomen  of  male  of  Branoon  vulgaris. 

Plate  27. 

Fig.  13.  Prothorax  of  Braoon  slossonae  from  the  side,  showing  groove. 

14.  Prothorax  of  Braoon  slossoruxe  from  above. 

15.  Prothorax  of  Braoon  vulgaris  from  the  side,  showing  pits. 

16.  Prothorax  of  Braoon  vulgaris  from  above. 

17.  Fore  tarsal  claws  of  Brocon  tni2^arts. 

18.  Hind  tarsal  claws  of  Brocon  in^^om. 

19.  Apex  of  hind  tibia  of  Braoon  virginiensiSy  showing  spines. 

20.  Apex  of  hind  tibia  of  Braoon  vulgarisy  showing  spines. 
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Morphology  of  Bracon. 

For  explanation  of  plate  see  page  343. 
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Morphology  of  Bracon. 

For  explanation  of  plate  see  page  343. 
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Morphology  of  Bracon. 

For  explanation  of  plate  see  page  343. 
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Morphology  of  Bracon. 
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THE  VARIATION  EXHIBITED  BY  THAMNOPHIS  ORDI- 
NOIDES  (BAIRD  AND  GIRARD),  A  GARTER  SNAKE 
INHABITING  THE  SAN  FRANCISCO  PENINSULA. 


By  Joseph  C.  Thompson, 

Swrgeanf  United  States  Navy, 


INTRODUCTION. 

The  more  one  reviews  the  literature  of  the  garter  snakes  of  North 
America,  the  more  one  becomes  impressed  with  the  necessity  of  ascer- 
taining the  complete  range  of  variation  that  may  be  exhibited  by  each 
of  the  well-established  species  in  the  genus.  To  determine  this  it  will 
be  requisite  to  collect  a  fair  series  of  specimens  from  a  restricted  local- 
ity and  to  record  its  slightest  variations.  Similar  studies  will  have  to 
be  made  of  sets  from  widely  separated  regions.  In  order  to  facilitate 
the  comparison  of  the  data  an  endeavor  should  be  made  to  conform 
to  a  uniform  method  of  tabulating  the  figures  and  presenting  the 
facts. 

In  the  past  T.  ordinoides  has  been  divided  into  as  many  as  eight 
species  and  subspecies;  this  alone  implies  that  the  form  is  subject  to 
considerable  variation.  What  this  variation  really  amounts  to  can 
only  be  appreciated  by  one  who  has  seen  large  series  from  all  parts  of 
its  range,  for  it  is  difficult  to  believe  that  the  dwarfed  and  sombre- 
hued  examples  from  the  north,  with  the  minimum  scale  count  of 
17-15,  are  one  and  the  same  species  as  the  large  brilliantly  colored 
specimens  from  the  south  or  the  veritable  giant  from  the  Santa  Clara 
Valley,  whose  body  alone  measures  1,040  mm.  and  has  a  maximum 
scale  formula  of  21-23-21-19-17. 

Dr.  Ruthven  in  his  Memoir  on  the  Garter  Snakes  of  North  Amer- 
ica^ recognizes  ThamnopMs  degans  (Baird  and  GHrard)  1853,  and 
Thamnophis  ordinoides  (Baird  and  Girard)  1852,  as  distinct  species. 
In  speaking  of  T.  degans '  he  writes:  **  ...  its  western  limit 
can  not  be  drawn  exactly  owing  to  the  fact  that  it  intergrades  with 
another  form    ..."  referring  to  T.  ordinovdes.    In  speaking  of 

1 1908,  BaU.  61,  XT.  S.  Natlcxud  Musenm.  >  Idem,  p.  143. 
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T.  ordinoides^  he  states:  '*I  believe  that  it  is  impossible  to  fix  the 
exact  eastern  and  southern  boundary  of  ordinoides  for  the  reason  that 
it  intergrades  with  degana  throughout  the  entire  length  of  its  range." 
From  this  two  inferences  may  be  drawn:  These  species  are  either 
valid  and  the  specimens  are  amenable  to  imquestionable  separation,  or 
our  recognition  of  them  as  two  distinct  forms  must  give  way  to  the 
fact  that  there  is  complete  intergradation,  hence  they  are  not  distinct 
and  require  to  be  imited. 

The  initial  step  in  the  direction  of  attempting  to  ascertain  the  final 
status  of  these  two  species  was  taken  when  50  specimens  of  T.  ordi- 
noides  from  the  Sausalito  Peninsula  were  subjected  to  a  critical 
examination.'  The  present  contribution  offers  the  data  obtained 
from  a  similar  number  of  specimens  captured  in  Golden  Gate  Park  on 
the  San  Francisco  peninsula  along  with  a  comparison  of  the  two  series. 
As  a  further  illustration  of  the  need  of  these  and  similar  studies  there 
is  appended  the  record  of  80  specimens  from  twelve  different  localities. 

METHODS. 

In  order  that  the  data  be  correctly  coordinated  it  is  necessary  to 
ascertain  the  highest  scale  row  coimt  that  obtains  in  the  genus.  In 
TMmnophia  the  maximmn  is  23  rows.  The  paired  rows  are  desig- 
nated by  permanent  nmnbers  from  I  to  XI  and  the  median  by  M,  the 
count  being  made  from  without  inward. 

When  the  number  of  scale  rows  is  decreased  the  sequence  of  sup- 
pression is  constant  and  is  as  foUows: 

23  rows,  V  row  suppressed,  leaving, 
21  rows,  VI  row  suppressed,  leaving, 
19  rows,  IV  row  suppressed,  leaving, 
17  rows,  VII  row  suppressed,  leaving, 
15  rows,  which  are  continued  to  the  vent. 

In  dealing  with  a  specimen  in  which  the  maximmn  count  is  21  rows 
it  is  necessary  to  regard  the  V  row  as  suppressed  constructively.  In 
enumerating  the  rows  one  must  coimt  I,  II,  HI,  IV  (V  suppressed), 
VI,  VII,  Vm,  EX,  X,  XI,  and  the  median.  In  such  a  specimen  when 
the  21  rows  are  reduced  posteriorly  to  19  rows  it  will  be  found  to  be 
due  to  the  termination  of  the  fifth  row  in  actual  counting,  but  this 
row  in  terms  of  the  generic  count  is  the  VI  row  and  must  be  so  re- 
corded. When  the  19  rows  are  decreased  to  17  it  is  due  to  the  ending 
of  the  fourth  row  in  actual  counting,  which  is  also  the  IV  row  in  the 
generic  sense.  When  the  17  rows  are  reduced  to  15  it  is  due  to  the 
loss  of  the  fourth  row  in  actual  counting,  which  in  this  case  is  the  VII 
row  in  terms  of  the  generic  count.  Constant  attention  to  these 
details  is  imperative. 

1 1908,  BulL  61,  U.  8.  National  Masemn,  p.  149. 

>  1914,  Thompson,  Proc.  U.  a  Nat  Mas.,  voL  47,  pp.  8fil-3aa 
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VARIATION  IN  NUMBER  OF  DORSAL  SCALE  ROWS. 

This  species  presents  the  widest  range  of  variation  in  the  number  of 
scale  rows  that  is  to  be  found  in  the  group.  There  are  at  present 
known  in  the  genus  eleven  distinct  scale  formulae,  ten  of  which  have 
been  recorded  in  T.  ordinoides.  These  ten  and  the  frequency  of 
occurrence  of  the  five  combinations  foimd  in  the  San  Frandsco  series 
are  as  follows: 

Per  cent. 

21-2^-21-1^17 0 

21-1^17 12 

1^21-19-17 56 

19-21-1^17-15 8 

1^17 16 

1^17-15 4 

The  influence  of  sex  upon  the  variations  in  this  character  is  clearly 
demonstrated.  Among  the  specimens  that  vary  from  what  may  be 
assumed  to  be  the  normal  coimt  of  19-21-19-17,  those  having  the 
lower  counts  are  prone  to  be  males,  and  those  with  the  higher  counts 
are  largely  females.  This  increase  in  the  number  of  scale  rows  in  the 
female  is  associated  with  the  need  for  the  increase  in  the  diameter  of 
the  abdominal  cavity  when  carrying  the  young. 


Per  cent. 

19-17-1&-13 0 

17-1^17-15 0 

17-15 0 

1&-17-15 0 

Asymmetrical 4 


Males. 

Females. 

21— 1ft— 17 

lft-21— 19-17.... 
19—21—19—17—15 
19—17 

Percent. 
17 
39 
50 
86 
67 

Percent. 
83 
61 
50 
14 
33 

19—17—15 

The  data  showing  the  gastrostege  levels  on  the  right  and  left  side 
of  the  body  at  which  the  added  rows  begin  and  the  suppressed  rows 
end  may  be  learned  from  the  following  tables: 

Scale  Formula  21—19—17. 

This  is  next  to  the  highest  coimt  recorded  in  the  species.  In  this 
series  it  occurs  in  12  per  cent  of  the  specimens  of  which  16  per  cent 
are  males. 


U.S.N.M.  No. 

Sex. 

Ventials. 

Soalerows. 

21— VI. 

l^IV. 

IToont, 

52176 

Male.... 
Female. . 
...do 

158 
151 
153 
155 
155 
157 

68    76 
71,  IV  74 

70  70 

71  76 
65,  IV  71 

71    73 

92  92 
98,  VI  99 

92    95 

89  88 
82,  VI  87 

99  101 

53575 

52190 

52159 

.  do..  . 

53545  

...do 

53577 

.  ..do 
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Scale  Formula  19—21—19—17. 

This  formula  may  be  regarded  as  the  normal  for  this  immediate 
region.  It  is  foimd  in  56  per  cent  of  the  specimens;  of  these^  39  per 
cent  are  males. 

liALE. 


U.8.N.M.  No. 

Ventrals. 

Scale  rows. 

19+VI. 

21— VI. 

l^IV. 

17  cent. 

62184 

63583 

52163 

53573 

52179 

52180 

52166 

52174 

53581 

52181 

52162 

154 

157 
158 
158 
159 
159 
160 
160 
161 
162 
162 

26  28 
32  30 
47  41 

27  25 
24  27 
24  37 

26  24 

27  24 
34  26 
32  32 
30  31 

51  42 
51  58 
53  43 
60  65 

68  74 
60  60 

70  70 
62  63 
44  32 

69  62 

71  75 

77  76 

78  78 

79  80 
83  86 
89  89 
86  86 

86  87 
82  83 

87  82 
86  86 
92  93 



Female. 

The  influence  of  sex  on  this  character  is  evident.  On  the  average 
the  VI  row  tends  to  be  longer  in  that  it  begins  further  forward  and 
extends  more  to  the  rear.  The  IV  row  also  ends  further  back.  This 
lengthening  of  the  scale  rows  is  associated  with  the  stouter  body  in 
the  female. 


U.8.N.M.  No. 

VentnOs. 

Scale  rows. 

1 

19+VI. 

21-VI. 

19-rv. 

17  oont. 

52170 

53541 

52161 

52175 

52171 

52160 

52168 

52165 

53576 

53542 

53585 

52167 

52164 

52185 

52158 

52178 

52186 

147 
149 
150 
150 
151 
152 
153 
153 
153 
153 
154 
155 
155 
156 
157 
160 
166 

32  32 

23  22 
32  44 

24  23 
31  36 
13  13 
26  26 
30  41 
22  23 

26  28 
24  24 
29  27 
22  20 
21  13 

27  23 
27  26 
12  15 

50  50 

60  61 
55  53 

61  62 
40  55 
68  71 
58  58 

51  51 
68  67 
54  53 
65  68 
64  65 

62  64 
68  71 

63  71 
67  59 
75  75 

76  76 

87  86 

82  82 

80  82 
79  79 

90  93 

83  84 

81  79 

88  90 

82  86 

88  92 

89  87 
85  92 

91  95 
89  88 
88  89 
91  92 

t 

It  will  be  noted  that  No.  52170  is  bilaterally  symmetrical.  It  is 
comparatively  rare  for  the  scale  rows  to  arise  and  to  be  suppressed  at 
exactly  the  same  gastrostege  levels. 
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Scale  Formula  19—21—19—17—15. 

This  is  not  a  common  variation.  It  occms  in  8  per  cent  of  the 
series^  and  of  these  50  per  cent  are  males.  In  specimens  with  this 
formula  there  are  five  zones  on  the  body,  each  with  a  different  coimt. 
In  two  examples  the  VII  rows  reappeared  just  anterior  to  the  vent, 
thereby  increasing  the  coimt  to  17  in  this  zone. 


U.S.NJ£. 

No. 

Sex. 

Ventrate. 

Scale  rows. 

19+ VI. 

21-VI. 

19-IV. 

17— vn. 

15oont. 

52182.... 
52173 

Male 

...do 

156 

156 
158 
151 

30    30 

30  28 
28    35 

31  43 

54    51 
51    62 
49    50 
57    52 

77     77 
84    86 
83    81 
81    79 

121  124 

122  129 
130    141 
135    135 

53580. . . . 
62172 

Female. . 
...do 

Scale  Formitla  19 — 17. 


This  formula  is  foimd  next  in  frequency  to  the  normal.  It  occurs 
in  14  per  cent  of  the  series,  and  of  these  86  per  cent  are  males.  Two 
specimens  in  this  table  exhibited  bilateral  symmetry,  the  rows  ter- 
minating on  each  side  at  exactly  the  same  level. 


U.S.N.M. 
No. 

Sex. 

Ventrals. 

Scale  rows. 

19— IV.     '     17  cont. 

62169 

53578 

Male 

...do 

152 
156 
157 
159 
159 
159 
152 

75    75 
81    81 
80    80 

53579 

...do 

53584 

do 

78    80 
78    79 
81    82 

53543 

...do 

53544 

...do 

52187 

Female 

83    83 

Scale  Formula  19 — ^17—15. 

This  is  the  least  frequent  coimt  in  the  series.  It  occurs  in  but  6 
per  cent,  of  which  66  per  cent  are  males. 

In  both  these  specimens  the  VII  rows  reappear  a  short  distance 
anterior  to  the  vent. 


U.S.N.M. 
No. 

Sex. 

Ventrals. 

Scale  rows. 

19-IV. 

17— vn.         16  oont. 

52177 

53582 

Male 

...do 

153 
156 
156 

77  78 
74    76 

78  79 

135    138   

112    118  1 

52188 

Female 

135    137  1 
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v.b:sm. 

Na 

Sex. 

V«Dtn]f. 

Scale  rows. 

19+ VI. 

M— VI. 

19-IV. 

noant 

52183 

52189 

Male 

Female 

158 
159 

rt.  Lt. 
33 

r28 

141 

ft.    It. 

51 

\43 

81  82 
|87  87 

It  will  be  noted  that  in  both  these  cases  the  asymmetry  consists  in 
an  absence  of  the  VI  row  on  the  left  side  of  the  body.  It  is  this  row 
that  is  normally  added  to  the  19  row  zone  anteriorly  and  raises  the 
count  to  21  rows.  In  the  male  the  VI  row  exists  on  the  right  side 
between  the  level  of  the  thirty-third  and  the  fifty-first  gastrostege. 
In  the  female  this  row  is  also  present  only  on  the  right  side;  it  differs 
in  being  interrupted,  one  series  extending  from  the  twenty-eighth  to 
the  thirty-fourth,  and  the  other  from  the  forty-first  to  the  forty-third 
gastrost^e. 

There  is  one  important  question  bearing  on  these  dermal  characters 
that  requires  to  be  settled,  and  that  is  whether  the  number  and  extent 
~of~the  scale  rows  are  definitely  fixed  from  birth  and  remain  the  same 
throughout  the  life  of  the  individual,  or  if  their  number  and  extent 
may  be  increased  as  a  sequel  to  abundant  food,  corpulency,  preg- 
nancy, and  old  age.  The  fact  seems  to  be,  that  when  a  series  of  these 
garter  snakes  from  the  same  locality  is  examined,  a  suspiciously  large 
percentage  of  the  low-scale  row  counts  are  found  in  the  young  and 
half -grown  examples. 

OTHER  VARIATIONS. 

All  of  the  dermal  characters  show  more  or  less  variation.  The 
scale  rows  in  the  zones  of  transition  from  the  neck  to  the  body  and 
between  the  body  and  the  tail  are  too  irregular  and  complicated  to 
permit  the  making  of  satisfactory  records.  There  is  some  variation 
in  the  size  and  shape  of  the  rostral,  frontal,  and  parietal  shields  that 
depends  upon  the  age  of  the  specimen.  The  numerical  variations  in 
other  characters  are  very  important  to  ascertain,  for  they  confirm 
beyond  dispute,  as  Doctor  Ruthven  has  demonstrated,  the  genetic 
relationships  among  the  species. 

Variation  in  Gastrostboes. 

Attention  is  drawn  to  the  fact  that  the  Tninimum  and  maximum 
counts  have  been  found  in  the  female  specimens.  In  the  males  the 
range  of  variation  is  but  55  per  cent  of  the  total  and  centers  nearly 
aroimd  the  mean  for  the  series. 
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Diagram  showing  the  variation  in  the  number  of  gastrosteges  in  $pecimens  Jrom  San 

Frandsco. 

9  <f  <? 

9  <?  d' 

9     ^  9     9     9     d*     <f 

9d'9  99<rd'99 

999999d'<f<fd'd'  <f 

9  99999^9c?9<fd'<y<y<y  Q 

147  148  149  150  151  152  153  154  155  156  157  158  159  160  161  162  163  164  165  166 

Females. 

Males. 

Range  of  variation  in  60  specimens 147-166 

Males,  23  specimens 152-162 

Females,  27  specimens 1 147-166 

Diagram  showing  the  variation  in  the  number  of  gastrosteges  in  Samalito  specimens, 

9  <f     9  d' 

9  ^  ^     e  S" 

9  9     <?     9     <f  <f 

9  999d'd'9  <?<f 

9  9<f99<y9d'<yd'd'd'<f  <r<f 

Q         O         Q  9999<?^<fry<y9cftf9«fryr?' 

145  146  147  148  149  150  151  152  153  154  155  156  157  158  159  160  161  162  163  104 

Female. 

Male. 

Range  of  variations  in  59  specimens 145-164 

Males,  34  specimens 150-164 

Female,  25  specimens 145-161 

An  occasional  specimen  is  seen  in  which  some  of  the  gastrosteges 
are  incomplete  in  that  they  fail  to  reach  across  the  body.  These  in- 
complete shields  usually  extend  nearly  to  the  median  line.  Where 
there  are  several  on  one  side  the  asymmetry  is  often  compensated 
for  by  there  being  nearly  an  equal  number  on  the  opposite  half  of  the 
body. 

One  specimen,  a  female,  from  San  Francisco,  Cat.  No.  53574, 
U.S.N.M.  (Orig.  No.  T-136),  that  is  not  included  in  the  series,  has 
nine  incomplete  gastrosteges  on  the  right  and  none  on  the  left  side  of 
the  body.  It  is  further  abnormal  in  having  a  low  gastrostege  coimt 
of  149  (right),  a  scale  formula  of  21 — 19 — 17 — 15,  and  eight  infralabial 
shields  on  the  left  side. 

Variation  in  Anal. 

The  normal  condition  is  for  this  shield  to  be  entire.  There  are  no 
specimens  in  this  series  in  which  it  is  divided. 

Variation  in  Urosteoes. 

These  plates  are  normally  paired.  An  occasional  specimen  may  be 
found  in  which  from  one  to  two  of  the  urosteged  remain  entire.  When 
this  occurs,  these  undivided  shields  are  regularly  situated  near  the 
base  of  the  tail.    All  showing  this  variation  are  males. 

Paired  throughout,  94  per  cent;  1  to  2  entire,  6  per  cent. 
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Diagram  showing  the  variaHon  in  the  number  ofuroMteges  m  specmenMfrom  San  Frandaeo, 

e 

9  <f 

9  <?                              d' 

9  9                        <?                        <f     9     <f 

99  99999                        d'99           d'                 S 

999  999999<r<r<fd'9d'<f<f           <? 

68    67    68  69    70    71    72    73    74    76    76    77    78    79    80    81    82    83    84    86 

Female: 

Male. 

Range  of  variation  in  42  opedmens: 

Males,  18  specimens 74 — 85 

Females,  24  specimens 66 — 80 

Further  along  when  the  table  comparing  these  specimens  with  the 
series  from  Sausalito  is  reviewed;  it  will  be  noted  that  in  both  locali- 
ties the  range  in  the  number  of  urosteges  is  from  66  to  85.  These  bare 
figures  fail  to  bring  out  one  salient  feature — the  higher  average  that 
exists  in  the  Sausalito  set.  This  difference  may  be  seen  at  a  glance  if 
the  preceding  and  following  diagrams  be  compared. 
Diagram  showing  the  variation  in  the  number  of  urosteges  in  specimens /rem  Sausalito. 

9  e 

9  9  9    e 

9  <f  d"     <f     <f  d*     9 

9  9999  99  <?<?<?  <f<y<y  <?<y 

66    67    68    69    70    71    72    73    74    76    76    77    78    79    80    81    82    83    84    86 

Female. 

Male. 

Range  of  variation  in  32  specimens: 

Males,  19  specimens 76 — 86 

Females,  13  specimens 66 — 86 

Over  one-half  of  these  from  Sausalito  have  the  tail  docked,  while 
less  than  one-fifth  of  the  snakes  from  Golden  Gate  Park  are  similarly 
crippled.  In  grazing  land  this  is  frequently  due  to  their  being  trod- 
den upon  by  cattle.  Where  field  rodents  are  plentiful  the  tail  is  often 
bitten  off  and  devoured  by  these  animals. 

Variation  in  Prboculab. 

The  normal  condition  is  a  single  preocular.  Where  two  exist  it  is 
due  to  the  fragmentation  of  the  lower  one-third  of  the  normal  shield. 
Where  three  are  found  it  is  due  to  a  middle  plate  which  has  become 
separated  from  the  anterior  superior  shield.  In  the  majority  of  speci- 
mens the  lower  portion  of  the  preocular  is  of  a  lighter  tint  and  fre- 
quently is  indented  at  the  margins.  In  the  specimens  showing  varia- 
tion in  this  character  25  per  cent  are  males. 

Percent 

1  normal 92 

1-2  asymmetrical 4 

2  bilateral 2 

2-3  asymmetrical 2 
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Variation  in  Postoculars. 

In  this  series  the  variation  in  the  postocular  shields  is  limited,  much 
more  so  than  in  the  Sansalito  specimens.  When  the  number  is 
reduced  to  two  it  is  due  to  the  fusing  of  the  normal  middle  and  inferior 
shields;  when  increased  to  four  it  is  due  to  the  dividing  of  the  inferior 
shield.  In  the  specimens  showing  variation  in  this  character  50  per 
cent  are  males. 

Peromt 

3      normal 96 

S-2  asymmetrical 2 

3-4  asymmetrical 2 

Variation  in  Antbrior  Temporal. 

This  shield  is  subject  to  but  slight  variation.  When  there  are  two 
it  is  due  to  a  separation  of  the  antero-extemal  angle  of  the  parietal. 
This  part  of  the  parietal  is  at  times  dented  or  partially  incised.  The 
single  specimen  showing  an  aberration  in  this  character  was  a  male. 

Perowt 

1  ncMinal 98 

1-2  asymmetrical 2 

Variation  in  Posterior  Temporals. 

These  shields  exhibit  considerable  irregularity  as  to  shape  and  size. 
Their  number  may  be  increased  to  three;  very  rarely  they  become 
fused  into  one.    The  abnormal  specimens  were  all  females. 

Peront. 

2  normal 92 

2-3  asymmetrical 4 

8     bilateral 4 

Variation  in  Supralabials. 

The  normal  is  8  supralabials  with  the  fourth  and  fifth  bordering  the 
orbit.  When  the  number  is  reduced  to  7  it  is  due  to  the  fusing  of  the 
normal  second  and  third  shields  (66  per  cent),  or  the  sixth  and  seventh 
shields  (33  per  cent).  None  of  the  specimens  in  this  set  showed  the 
increase  to  9  supralabials  which  is  known  to  occur  at  times  in  this 
species.  In  the  specimens  showing  variation  in  this  character  20  per 
cent  are  males. 

Peroent. 

8      normal 90 

8-7  asymmetrical 10 

Variation  in  Infralabials. 

The  normal  coimt  is  10  infralabials.  When  the  nimiber  is  de* 
creased  to  9  it  is  due  to  the  fusing  of  the  normal  third  and  fourth 
shields  (82  per  cent),  or  the  normal  seventh  and  eighth  (18  per  cent). 
When  the  nimiber  is  further  reduced  to  8  it  is  due  to  the  fusing  of 
these  same  pairs — ^namely,  the  third  and  fourth  and  the  seventh  and 
66008'*—Proc.N.M.vol.52— 17 23 


Digitized  by 


Google 


354  PROCBEDINQB  OF  THE  NATIONAL  MUSEUM.  vol.52. 

eighth.  None  m  this  set  showed  the  increase  to  1 1  infralabials  which 
is  known  to  occur  in  specimens  from  this  part  of  the  State.  Among 
the  specimens  showing  variation  in  this  character  27  per  cent  are 
males. 


10  normal 78 

10-9  asymmetrical 14 

9  symmetrical 2 

9-8  asymmetrical 4 

8  symmetrical 2 

One  specimen,  Cat  No.  53574,  U.S.N.M.  (Orig.  No.  T-136),  a  female, 
shows  marked  asymmetry,  there  being  10  shields  on  one  and  8  shields 
on  the  other  side.  This  is  the  specimen  in  which  many  of  the  gas- 
trosteges  are  incomplete. 

Vabiation  in  Gbnbials. 

The  anterior  and  the  posterior  pairs  may  be  equal  in  length,  one 
pair  may  be  longer  or  shorter  than  the  other,  and  it  often  occurs  that 
there  is  much  discrepancy  between  the  length  of  the  right  and  left 
posterior  shields.  In  spite  of  these  facts,  this  purely  book  character — 
the  relative  length  of  the  anterior  in  terms  of  the  posterior  pair  of 
geneials — ^has  been  made  use  of  in  the  attempt  to  separate  this  com- 
plex Pacific  Coast  garter  snake  into  endless  species. 

Vabiation  in  Gulars. 

The  gular  shields  that  he  between  the  posterior  geneials  and  the 
first  gastrostege  are  irregularly  paired  anteriorly  and  azygos  poste- 
riorly. The  normal  count  is  two  paired  and  two  unpaired  shields. 
The  variation  ranges  from  four  paired  and  one  unpaired  to  one  un- 
paired and  four  azygos  shields. 

SUMMABY  OP  VARIATIONS. 

The  following  may  be  assumed  to  be  the  normal  conditions: 

Feroent. 

Scale  rows,  1^21-19-17 56 

Preocular,  1 90 

PoetoculaTB,  8 96 

Anterior  temporal,  1 98 

Posterior  temporals,  2 92 

Supralabials,  8 90 

Infralabials,  10 78 

Anal,  entire 100 

Urosteges,  paired 94 

The  following  table  shows  the  percentage  of  normal  individuab 
and  the  percentage  of  those  that  are  abnormal  in  one  or  more  char- 
acters: 

Pieroeiit. 

Normal  in  all  chaiacterB 38 

Abnormal  in  one  character 30 

Abnormal  in  two  characters 22 

Abnormal  in  three  characters 8 

Abnonnal  in  four  characters 2 
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Tdbtdated  summary. 


U.S.N.lf. 

Sex. 

Scatos. 

Ooolan. 

Temporals. 

LaMals. 

Oast. 

An. 

Uroat. 

No. 

P». 

■    w 

Poet 

Ant. 

Post 

Sapra. 

Infra. 

ssm 

Femiitol' 
...do..... 

21-19-17 

21-19-17 

21-19-17 

21-19-17 

21-19-17 

21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

li^21-19-17 

1^21-19-17 

19-21-19-17 

19-21-19-17 

lft-2 1-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17 

19-21-19-17-15 

19-21-19-17-15 

19-21-19-17-15 

19-21-19-17-15 

19-17 

19-17 

19-17 

19-17 

19-17 

19-17 

19-17 

19-17-15 

19-17-16 

19-17-16 

Asymmetrical 

Asymmetrical 

168 
163 
166 
161 
167 
155 
164 
168 
150 
150 
100 

IS 

103 
168 
157 
161 
147 
160 

IS 

152 
158 
158 
165 
165 
155 
167 
160 
106 
158 
154 
140 
168 
166 
166 
153 
161 
153 
150 
167 
150 
150 
166 
153 
158 
150 
155 
168 
189 

81 

52190 

3 

74 

53150 

a 

9-10 

r 

88575 

...do.:;:. 

3 

73 

5S6n 

...do..... 

68 

53545 

...dS:: 

^ 



75 

531S4 

mSS::::. 

...do..... 

78 

52158 

f 

58170 ...■■.. 

...do..... 

«(inj 

mm 

...do..... 

Sow: 

...do..... 

70 

63174 

:..do;:::. 

78 

53151  .••••■■ 

...do..... 



10^ 

Tcn-nn 

63188 

...do::::. 

68673 

...do..... 

? 

63588 

...da:::. 

0 

77 

SSi : 

...da.... 

83 

52190 

Female. 

::t::::: 

...da.... 

3-2 

66 

Sfi.; 

T 

52175 

70 

S7I 

67 

68100 

...do..... 

8-3 

3-1 

74 

68158 

...do..... 

70 

68106 

...do 

...do..... 

10-9 

? 

58107 

8-1 

66 

68104 

...da..:. 

67 

62186 

...da.... 

78 

6815R 

...do..... 
...do..... 

T 

63178 

71 

68186 

...do..... 

74 

68670 

...do..... 

71 

58586 

...do..... 

^2 

9-10 

68 

58541 

...do..... 

66 

58542 

...do..... 

4-3 

68 

ffsm 

Ifale.... 
...do..... 

7-8 

85 

68178 

82 

68172 

Female. 
...do..... 

78 

58580 

70 

52100 

Male.... 
...da.... 

8-7 

10-0 
9-8 
»-0 

74 

68584 

70 

68570 

...da.... 

1-2 

7-8 

70 

63643 

...do..... 

80 

|rttK|| 

...do..... 

3-2 

9-10 

74 

58678 

FemaleL' 
Male.... 
...da.... 
Female. 
Vale.... 
F^mala 

70  (nn 

531ff7... 

68177 

9-10 
8 

88 

53582 

8-7 

85 

53188 

70 

4V189,  . 

80 

52180 

8-7 

79 

For  tbe  sake  of 


tbe  normal  reoords  are  indicated  by  dashes. 


This  table  brings  to  light  an  interesting  condition:  Specimens  that 
have  the  normal  scale  row  comit  of  19-21-1&-17  are  prone  to  be 
normal  in  the  remaining  characters  in  that  only  33  per  cent  of  them 
present  any  variations;  on  the  other  hand,  in  those  having  an  abnor- 
mal scale  row  coimt  66  per  cent,  possess  other  variations  from  the 
normal.  This  is  an  analogous  condition  to  that  shown  in  the  study 
of  degenerates  among  the  human  species.  Individuals  are  much 
more  liable  to  have  several  stigmata  than  but  a  single  earmark  of 
faulty  heredity. 

INFLUENCE  OF  SEX  ON  VARIATION. 

In  zoology  it  is  a  fairly  weU  established  point  that  in  a  given  species 
the  range  of  variation  is  regularly  greater  in  a  series  of  males  than  in 
a  series  of  female  specimens.    In  the  anthropoid  apes  and  in  the 
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human  species  this  is  particularly  noticeable,  the  female  remaining 
nearer  the  infantile  and  generalized  type  than  the  male. 

When  the  influence  of  sex  is  examined  for  T.  ardinoideSy  it  la  found 
that  the  opposite  condition  prevail^.  The  following  list  shows  that 
a  greater  number  of  variations  occur  among  the  female  specimens: 


Xafe. 

tantto. 

Abnonnal  as  to— 

fiftle  FO'WB 

PereaU, 
45 
25 
33 
100 
0 
20 
27 

PereaU. 
65 
76 
67 
0 
WO 
80 
73 

preocnlar 

Poiitoculftn 

Aiit6rior  temponJ. 

PoiFlflrlnr  trnnnonJ 

RmmJahimiif  " 

TiiMahialfl 

VABIATION  IN  COLOR. 

In  the  young  the  ground  color  is  almost  invariably  a  dark  olive; 
the  dorsal  and  lateral  rows  of  spots  are  large,  regular,  and  sharply 
defined;  the  median  stripe  is  pale  yellow;  the  underside  is  greenish 
grey;  no  specimens  are  seen  with  even  a  trace  of  red. 

In  the  adults  the  ground  color  varies  in  different  examples,  there 
being  many  hues  of  dull  brick  red,  ohve  brown,  and  dark  olive;  the 
dorsal  and  lateral  spots  are  cleaily  marked,  in  some  the  dorsal  series 
is  partly  fused;  the  median  stripe  is  sharply  defined,  varying  from 
pale  yeUow  to  dark  orange,  and  when  of  the  latter  color  it  is  at  times 
dotted  with  salmon;  the  lateral  stripe  is  yellowish  or  greenish  grey, 
in  some  this  line  is  also  dotted  with  salmon;  the  underside  is  usually 
a  unif oim  bluish  or  greenish  grey,  and  in  a  few  specimens  there  are  a 
few  irregular  reddish  spots. 

The  most  striking  chromatic  character  in  this  set  is  the  absence  of 
any  examples  having  the  striped  pattern,  those  in  which  the  ground 
color  is  a  solid  dark  brown,  without  spots  or  red,  and  with  the  median 
and  lateral  stripes  bright  and  sharply  defined.  In  having  but  the 
one  color  pattern  this  set  from  Golden  Gate  Park  is  distinctive. 
Series  from  over  a  score  of  different  localities  have  been  studied  and 
each  set  regularly  contained  from  two  to  three  separate  designs. 

FOOD. 

The  food  was  found  to  consist  almost  entirely  of  slugs,  of  the  family 
Arionidx.  Two  of  the  largest  snakes  had  eaten  small  rodents,  and 
several  had  remains  of  salamanders,  Bairaehoaeps,  and  Autodax  in 
the  stomach. 

The  garden  slugs  in  and  about  San  Francisco  are  abundant  and  are 
most  destructive  to  small  and  tender  cultivated  plants.  As  the  Bay 
Region  has  not  proved  favorable  for  the  establishing  of  toad  colonies, 
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the  garter  snakes  assume  a  rdle  of  particular  economic  interest.  They 
should  become  a  special  object  of  care  and  protection  on  the  part  of 
florists  and  gardeners. 

COMPARISON  BETWEEN  SAN  FRANGISGO  AND  SAUSALITO  SERIES. 

There  is  presented  for  comparison  in  the  f oUowing  parallel  columns 
a  summary  of  the  variations  in  the  series  from  the  two  localities  on 
either  side  of  the  Golden  Gate: 


San  Fnodsoo. 

SMMUta 

Scale  rows: 

21—23—21—19—17 

Percent. 

PereefU. 

21—19—17 

12 
56 

8 
14 

6 

6 
66 

1^—21—19—17 

19—21— 1^—17— 15 

1^—17 

10 
12 

1^—17— .15 

19—17—15—13 

17—19—17—15 

17—15 

15—17—15 

Aflymmfitiical , ,  - .  r  -  t 

4 

92 
4 
2 
2 

94 
2 

4 

4 

86 
10 

4 

PreocuJar: 

1  normal 

1—2  flflvminfltrioftl .  r 

2bi]atena 

2-3  asymmetrical 

3  normal ^ ... . 

80 

10 

6 

2 

2 

94 

4 
2 

82 

12 

6 

94 

4 
2 

74 
6 

10 
2 

4 
4 

3-2  asymmetrical,  t 

3-4  asymmetrical r  r . . 

2  bilateral 

4bilateial 

Anterior  temporal: 

1  normal 

98 
2 

1—2  aifvmm<^ioftl 

2  bilateral 

Posterior  temporals: 

2  normal 

92 

4 
4 

90 
10 

2-si  ffvmmetrical . r  - 

3  bilateral 

Supralabials: 

8  normal 

8-7  asymmetrical 

8-9  asymmetrical 

InfralabifJs: 

10  normal 

78 

10-11  asymmetrical 

10-9  asvTnm«tripa.l . .   

14 

Obilatml 

2 
4 
2 

100 

8  bilateral 

Anal: 

Entire  normal 

90 
10 

72 

28 

145-164 

6&-85 

Divided '.. 

Urofteees: 

94 

6 

147-106 

66-85 

1  to  4  entire 

Gastrosteses  (plates) 

Urosteees  (nlates) 
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The  following  table  accentuates  the  difference  in  the  two  series, 
the  San  Francisco  group  containing  fewer  specimens  that  vary  from 
what  may  be  assumed  to  be  the  normal  for  the  r^on. 


SanFnndsco. 

SrasBlito. 

Nomiftl  in  «J1  oJiaraoteTR 

Per  una. 

38 

30 

22 

8 

2 

Perceau 
14 
44 
20 
14 
6 
2 

Abnormal  5"  nrie  character 

AbTiormal  iti  two  characterB 

Abnormal  in  thrfl«  charactenf 

Abnormal  in  four  ojiaraotenf 

Abnormal  in  five  characters 

The  color  characters  of  the  two  sets  differ  to  a  marked  degree.  All 
the  specimens  captured  or  seen  in  Golden  Gate  Park  have  the  pro- 
nounced spotted  pattern.  Of  those  from  the  Sausalito  peninsula 
about  two-thirds  of  the  examples  are  similarly  marked,  though  in 
darker  tones.  The  remaining  one-third  have  the  striped  pattern; 
in  these  the  ground  is  a  dark  brown,  the  dorsal  and  lateral  spots  are 
absent,  the  median  and  lateral  stripes  are  distinct,  and  are  without 
any  red  on  the  imderside. 

GEOGRAPHIC  VARIATION. 

In  the  Memoir  of  Doctor  Ruthven  it  was  pointed  out  that  the  speci- 
mens of  this  species  became  smaller,  the  head  shields  reduced  in  num- 
ber, and  the  scale  rows  less  numerous  as  the  range  extended  to  the 
north.  The  various  sets  presented  in  the  following  tables  confirm 
these  findings.  The  one  additional  fact  brought  out  is  that  these 
dwarfed  members  of  the  species  are  prone  to  be  found  in  localities, 
having  lower  temperatures,  rather  than  merely  a  higher  latitude. 

Mbbcbd  Countt,  Caufoknia. 

Scale  formolas  21—38—21—10—17 
21-10-17 


liaMam. 
CaI.Ao.Bcl. 


Locality. 


Scatorows. 


a 


i 


13686. 
18686. 


13687 

13688 

13640 

36071 

Univ.  Cat 
S438L 


LosBafios 

do 


do... 

do... 

....do... 
....do... 
QadwaU. 


80  83120  12S 

3853    3081  82116  122 

43        43 

27    2863    6081  86^112  115 

78  811  06  08 

78  80  06  07 

48^88  83104  106 

82114  HI 


4040 


8060   6381 


10 
0 

10 

11-10 

11 

ll-« 

U 


The  color  of  the  specimens  from  Los  Bafios  is  of  one  pattern:  The 
ground  a  uniform  light-brownish  olive;  faint  trace  of  small  dorsal 
spots ;  these  tend  to  encroach  upon  the  median  stripe ;  the  mediau  stripe 
indicated  by  a  paler  tint  than  the  ground  color;  below  no  spots. 
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MONTBItBT  €k>VNTT,  OAUTOmNIA. 

SottofomnilM  19-A-19-17 
19-17 
1»-17-16 


Mnseom 
Gftl.Ao.8oL 


Looality. 


ScatorowB. 


fit 


£ 


1S786. 
187W. 
U7IU.. 
18794., 
18706.. 
1S757. 
187S8. 
187M.. 


Cumel — 

do 

do.... 

Montflr«y. 

do.... 

CuumI 

do.... 

do.... 


86  30 

39    4356   U 


\M    5570  81 

85  86 

81  81 

78  80 

84  86 

02  56 

7480  01 
87 


147  142 


2371 


181  148 
97  90 


10 
10 
10 
10 
10 
10 
10 
10 


The  color  of  this  set  is  as  follows:  The  ground  varies  from  a  very 
dark  red-brown  to  a  dark  brown ;  the  dorsal  and  lateral  rows  of  spots 
absent  or  when  visible  ranging  from  a  mere  shade  darker  than  the 
ground  color  to  sharply  defined  marks;  the  median  stripe  uniform 
canary  yellow  or  mixed  yellow  and  salmon;  the  lateral  stripe  yel- 
lowish green  or  nearly  soUd  salmon. 

8an  Matbo  Oountt,  Oaufobnia. 

SoatofonmilaB  19-17 

19-17-16 
17-16 


V.B.N.M. 


LooBlity. 


SoalerowB. 


it 


50807. 
58588. 

53540. 


Half  Moon  Bay. 
San  Andreas.... 

.....do 

do 


81    81 
74    75 


133    126 
78    79 


1  8 

2  8 
2  2 
2  2 


9-10 

10 

10 

8^ 


One  of  the  most  interesting  garter  snakes  on  record  is  Cat.  No. 
63539,  U.S.N.M.  (Orig.  No.  K.  103),  collected  by  H.  C.  Kellers,  United 
States  Navy.  It  is  the  only  specimen  known  from  south  of  Eureka 
with  the  minimum  formula  of  17-15.  Associated  with  this  low  scale 
count  is  a  reduction  in  the  supralabial  shields  to  7,  a  condition  also 
found  as  far  as  this  species  is  concerned  only  in  the  north. 
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Alameda  County,  Caufoknia. 

SoatofomnilM  21-19-17 

19-31-19-17 

19-17 


Hustum 
No.  U.S.N.H. 


Locality. 


Scale  rows. 


Golan. 


i 


52194. 
52196. 


.do., 
.do.. 


Oal.  Ac.  ScL 


Uiily.OaL5417 

6418 

6419 


San  Leandra... 


Berkeley. 

do.... 

....do.... 


2963 


68  67 
75 
81    83 


28    3761    66 


9667   66 
3760   69 


90  9S 

88  89 
106  104 

-m 

89  86 

90  91 
88  89 
81  83 


10 
10 
10 


10 
10 
10 


The  prevailing  arrangement  of  color  in  this  set  is  as  follows:  Ground 
dark  oHve  brown;  dorsal  and  lateral  spots  usually  present  in  the 
young  and  absent  in  the  adult;  median  stripe  pale  yellow  in  the 
young,  orange  or  vermillion  in  the  adult;  lateral  stripe  light  olive 
gray,  with  or  without  salmon;  below  uniform  greenish  gray,  or  witih 
salmon  spots. 

Sonoma  Gountt,  Califobnia. 

Scale  formulas  19-17 

19-17-15 


OaLAcSd. 


Locality. 


Scale  rows. 


i 


i 


98031. 
38036. 


38019.. 
38034.. 


do, 

do 
do 


90 

86 

87n- 

IV 

71 

(7) 


85  86 

79  83 
88  91 

80  83 

77  79 


135    133 
138    133 


1  3 
1  3 
1    8 


3    3 
1    8 


10 
10 
10 

10 
9V+VI 


The  color  pattern  of  this  set  is  as  follows:  The  ground  is  a  dark 
olive  brown ;  the  dorsal  and  lateral  rows  of  spots  are  usually  absent  or 
but  faintly  defined;  the  median  stripe  bright  yellow;  the  lateral 
stripe  yellowish  gray;  below  uniform  olive  gray. 
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Mendocino  County,  California. 

SoitoliomiiilM  10^-19-17 

10-17-15 


OAl.Ao.Sd. 


38804 


Looattty. 


Comptolie 


...do.. 
...do.. 
...do.. 
...do.. 
...do.. 


SoalorawB. 


9861 


68   6888 


81    9i 


-in 
m  183 

141    141 
108    U8 


88    88 

78    71 
6184    86 

77    70180    187 
W 


a 


1    8 


i 


10 
10 

om+iT 

10 
om+iT 

10 


The  color  design  of  this  set  is  as  follows:  The  ground  varies  from 
olive  brown  to  olive  gray;  dorsal  and  lateral  spots  when  present 
small  and  indistinct;  the  median  stripe  distinct  and  yellowish  or 
merely  indicated  as  a  lighter  tint  than  the  ground  color;  lateral  stripe 
usually  poorly  defined. 

DxL  NoBTB  County,  Cautornia. 

10-21-19-17 
10-17 


LoMlity. 

i 

d 

< 

U. 

SoBlorows. 

Gnlar. 

1 

i 

1 

SlaS? 

8eL 

1 

S9 

i 

i 

55 

i 

i 

Infral. 

88076 
38061 

R«Kcia.... 

do.... 

do.... 

do.... 

do.... 

1 

156 
156 
157 

147 
153i 

« 

« 
« 

« 
« 

70(n-m 

(T) 
'''    68 

30  81 

58  64 

78  83 
77  70 
80  80 

74  75 
84  86 

1 

8 

1 
1 
1 

1 
1 

8 
8 
8 

8 

8 

8 
8 
8 

8 
8 

10 

0 

88078 

38  36 

60  60 

»^?nc" 

38060 

88083 

10 

The  colors  are  dull;  ground  dark  brown;  spots  absent  or  indicated 
by  darker  tones;  median  stripe  dull  orange,  lateral  yellowish  grey. 
Tins  set  begins  to  show  the  marked  reduction  in  size  that  occurs  to 
the  north;  the  largest,  No.  29081,  measures  640  mm.;  tail,  161; 
head,  from  tip  of  snout  to  behind  angle  of  jaw,  22.5;  snout,  7.2; 
eye,  3.5. 
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OuRBT  County,  Obsoom. 


17-19-17-15 
17-lft 


OiLAo.SoL 


30374 
30376 


30278 
80377 

30378 

30870 

30271 
30379 
30370 


Looalttj. 


Harbor. 

....do.. 
....do.. 
....do.. 
....do.. 
....do. 
....do. 
....do. 
....do.. 

....do.. 
....do.. 
....do.. 


180 


7037 
30 


66 


Boakrows. 


4037 


88    47 


41 
30 
84    48 


60 

64... 

7080 


45 


85   81 


38 


77  83 

78  79 
74  76 

80 

77  77 
84  83 

78  76 
86  87 


5607  101 

...79    81 

74    76 


CNiu. 


I 


BapnL 


bVdI 


bfraL 


8m+IV9 


8ltvi5+IX 
8m+IV 

sm+iv 


The  color  pattern  of  this  set  is  quite  simple;  ground  light  oUve 
brown,  or  brown;  spots  usually  absent,  or  indicated  as  darker  shades 
of  brown;  stripes  indistinct  or  sharply  marked,  median  brick  red, 
atend  faintly  paler  than  ground  color;  below  bluish  grey,  with  or 
without  red. 

It  will  be  noted  that  the  predominant  type  of  scale  formula  is  the 
one  with  17  rows  anteriorly  and  15  posteriorly,  this  occurring  in  75 
per  cent  of  the  specimens.  Those  in  the  17-19-17-15  class  are  either 
asymmetrical  or  have  very  few  scales  in  the  added  IV  row.  All  are 
of  small  size,  the  average  being  about  400  mm.  in  length. 

In  looking  over  the  tables  which  will  follow  of  series  from  localities 
to  the  north,  it  will  be  observed  that  the  specimens  are  larger  and  the 
increased  scale  formula  of  17-19-17-15  again  prevails  as  it  does  to 
the  immediate  south.  Incidentally,  southwestern  Oregon  is  one  of 
the  coldest  portions  of  the  Pacific  coast  region,  and  the  localities 
mentioned  to  the  north  are  actually  much  warmer.  It  becomes  evi- 
dent that  the  reduced  size  and  lower  scale  counts  in  T.  ardinaidea  are 
correlated  with  colder  cUmate  rather  than  mere  extension  of  the 
range  to  more  northern  latitudes. 
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TiLL^utoojE  County,  Okboom 


CM.Ae.8eL 


Loflrilty. 


I 


IHraL 


..ao.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 


145 

14< 
149 
143 
146 
1£0 
Ifil 


57    57 


9037  a 

<^  ^ 

71»  3753  50 

5»a5  3756  60 

56136  3665  65 


^l 


38 


87     86 

90  87 
96  94 
101  100 
130  130 
90  80 
96    95 


I     3 


9  1 

I  3 

3  1 

3  1 

3  1 

3  V 


7      8U 


6V+VI 


10  vm 
m 


ovm 


om  8 


This  set  has  the  normal  scheme  for  the  northern  limits;  ground 
brown;  spots  absent  or  small;  median  stripe  orange  or  yellowish 
green.    The  largest  (No.  29694)  measures  496  mm. 

COTWALm  OouNTT.  Washinoton. 

17-19-17-15 
17-15 


Musoiii 
Otf.Ae.8oi. 


36040 


34101 
38661 


38666 


34103 
39934 

34108 


Loetftty. 


Meltwonie. 

do 

....do 

....do 

....do 

HootMaiio. 
Melboome. 

.....do 

....do 

do 

do 

Montenno. 
Holbocinie. 

Montenno. 


180 
148 
145 
147 
147 
150 
141 
141 
148 
144 

144 

145 
146 

148 


(T) 


80   3758 


30   33 

36 


6739 


i 


Soilofows. 


Qnm 


30   3055 


33  34 

37  3666 

36  3656 

11  81 
47 


6830    13 


5035 
5733 


5036   3860 


83 

90 
08 
80 
90 

86 

63    60^85 


78 
87 
96 
88 

97 
90 
90 
90 


-mi35^ 
133 
76131    132 

53^  -m 

84     t 

70|  115  not 


i 


1 

3 

1 
1 
1 
1 

13-1 

1 
1 
1 

1 


BapnL 


6m+IV7 
7 
7 
7 
7 
7 
7 

76mi-fIV 

onol 


InArtl. 


8 

9Vn   8 

9Vn    8 

9Vn    8 

8 

8 

8 

8 

8 

8 

9vn 
7vn+vni 

8 

8,  7ra+iv 


The  color  pattern  of  these  northern  specimens  is  generally  duU, 
not  pronounced;  ground  ohve  grey;  dorsal  and  lateral  spots  small 
and  faint;  median  stripe  barely  a  diade  paler  than  the  ground  color, 
in  others  sharply  defined. 
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Pacific  County,  Washington. 


17-19-17-16 
17-16 


LoMttty. 

i 

d 

< 

P 

SoBlorows. 

Qalan 

1 

i 

1 

Ori.Ae.8ol. 

^ 
* 

ii 

5 
i 

i 

s 

& 

i 

InM. 

9M25 

aooM 

Tri«>Cr«dc 

.,..^0 

<r 

144 
146 
146 
146 

€ 
€ 
« 

« 

60 
(?) 

22    29 

85    81 

68    64 
64    66 

107    103 
118    116 
106    100 
M    100 

•••• 

1 
1 
1 
3 

8    2 

8     2 
3     1 
01-2 

8 
3 
8 
8 

7 
7 
7 
7 

»vn  8 

8 

20028 

do 

8 

20096 

do 

+v 

26    26 

-IV 

66    60 

•  vn 

This  set  has  markedly  somber  hues;  the  ground  dark  brown; 
dorsal  and  lateral  spots  indicated  by  darker  shades;  median  stripe 
narrow,  pale  yeUow;  lateral  stripe  distinct;  below  dark  grey.  The 
measurements  of  the  largest  specimen,  No.  29923,  are  as  follows: 
Total  length,  516  mm.;  tail,  115;  head,  17;  snout,  4.8;  eye,  2.6  mm. 

SUIOCARY  OF  SCALE  FORMULAE  IN  THAMNOFHIS  ORDINOIDES. 

A  tabulated  summary  of  the  occurrence  of  the  different  scale  for- 
mulae in  these  various  sets  will  show  at  a  glance  the  prevailing  types 
for  each  locality;  to  facilitate  comparison  they  are  given  as  per- 
centages. 


21^23-21-1^17... 

21-1»-17 

19-21-1^17 

19-21-19-17-15.. 

19-17 

19-17-16 

1^17.15-13 

17-19-17-15 

17-15 

15-17-15... 

Asyminetricsl. .. . 


California. 


50 


25 


14 


33 


66 


40 


Ongoo. 


Washing. 


21 
79 


This  table  brings  out  several  instructive  facts.  The  decrease  in 
the  number  of  rows  in  specimens  from  more  northern  r^ons  is  not  a 
perfectly  regular  one,  each  locality  having  a  decidedly  different  aver- 
age. In  the  same  locality  there  is  never  a  single  type.  Where  two 
or  more  f  omulas  exist  they  are  never  equally  divided  among  the  speci- 
mens, one  type  r^ularly  predominating  to  a  marked  degree. 
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NOTE  ON  SCALE  FORMULA  IN  THAMN0PHI8  PARIETALI8  (SAY)  AND 
THAMNOPHIS  COOCINUS  (HALLOWELL). 

Another  species  of  garter  snake  found  in  the  same  region  with  T, 
ordinaidea  is  Thamnophis  parietdlis  (Say)  1823;  this  form  is  note- 
worthy in  possessing  but  one  type  of  squamation,  there  being  19  rows 
anteriorly  and  17  posteriorly.  As  this  formula  is  a  fairly  prevalent 
one  in  T.  ordinaides  it  will  prove  of  interest  to  compare  a  small  set  of 
each  species  from  the  same  locality.  Specimens  have  been  chosen 
from  Skaggs  Springs,  Sonoma  County,  California,  owing  to  this  place 
being  approximately  in  the  middle  of  the  area  occupied  by  T. 
ordinoides. 

SKAQ08  8PBIN08,  SONOMA  COUNTY,  CALIFOBNIA. 
T.  ORDINOIDES. 


Hnseam  CaL  Ac  ScL 

Sex. 

G. 

SoalarowB. 

1»-IV. 

17  cent. 

27940 

Male 

...do 

167 
162 
150 
150 
160 

80    79 
88    91 

77    79 
80    82 
84    85 

28929           

28024 

Female.. 
...do 

28019 

27938      

...do 

T.  P 

ARIETALI8 

28026 

Male 

Female.. 
...do 

157 
151 
154 
157 
157 

100    90 

89  88 
80    82 
84    85 

90  87 

28023 

28028 

28027 

...do 

28022          

...do 

This  table  shows  that  there  is  a  tendency  in  T.  parieUdis  for  the 
19-row  zone  to  be  continued  a  little  further  down  the  body.  This, 
however,  is  merely  a  slight  difference  in  the  averages  of  two  small  sets. 

The  only  remaining  species  found  along  the  Northwest  Coast  is  T. 
eocdrvus  (Hallowell)  1852,  this  also  presents  the  one  scale  count  of 
19-17. 


TBA8K,  TOXAMOOK  COUNTY,  ORBOON. 
T.  COOCINUS. 

MaBemnCaLAcSoL 

Sac 

0. 

Soderowi. 

W-IV. 

l7omt. 

29740 

Male 

...do 

167 
162 
160 
159 
164 

87  91 

88  89 
83    84 
90    89 
92    94 

29738 

29741 

.  ..do 

29737 

Female.. 
...do 

29734  
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This  table  shows  that  the  IV  row  does  not  extend  quite  so  far  down 
the  body  as  in  parietalia. 

8UMMABY  OF  SOALAE  FORMULAS  IN  GENUS  THAMNOFHIS. 

Doctor  Ruthven  recognizes  19  species  of  garter  snakes  in  North 
America.  Among  these  there  are  known  11  distinct  combinations 
of  scale  row  counts.  The  occurrence  of  the  various  combinations 
among  the  different  species  may  be  seen  from  the  following  table: 


SptOiM. 

1 

i 

15 

1 

i 

i 

^ 

i 

i 

! 

* 

* 
* 
» 

» 

* 

Marciana 

Rudix 

» 

• 
• 
» 
* 
» 

• 
• 
* 

BuUeri 

SoUFtUl -*. 

Sadteni 

Antnutirostrui 

» 

» 
» 

» 

» 

» 
» 
» 
» 
» 

ElAom 

• 
* 

Orm/no%d£$ 

« 

» 

» 

» 

.... 

• 

« 

• 

M€lanog(uter 

Scakaii 

Phenax 

» 
* 

• 
• 

Eques 

SuimithroMti 

» 

» 

• 

ParieUdiB 

» 
» 
» 

SvrUdiM 

Inspection  of  this  table  shows  that  the  formula  of  19-17  is  the 
most  frequent,  as  it  occurs  in  12  species;  also  that  there  are  eight  spe- 
cies with  only  one  scale  row  count,  which  in  these  cases  is  regularly 
one  of  the  foUowmg  three:  21-19-17,  19-21-19-17,  or  19-17;  and, 
finally,  that  in  Thamnaphia  ardinaides,  there  are  to  be  found  twice  as 
many  combinations  as  are  to  be  seen  in  any  of  the  other  species. 

If  ordinoides  is  a  valid  species  it  offers  an  example  at  variance  with 
the  prevailing  condition  in  which  it  is  the  species  with  the  widest 
ranges  that  vary  the  most,  for  ardinoidea  has  one  of  the  smallest  areas 
of  distribution  in  the  genus.  If  the  converse  is  true,  which  is  most 
probable,  and  it  ultimately  proves  to  be  inseparable  from  degans,  it 
will  then  conform  to  the  rule  in  having  a  wide  distribution  and  a  large 
variability. 

The  handling  of  large  series  of  garter  snakes  will  inevitably  result 
in  bringing  about  a  readjustment  and  broadening  of  one's  concept  of 
what  may  be  implied  by  Wallace's  phrase:  "The  variability  of  a 
species  in  the  state  of  nature." 
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TROPHODISCUS,  A  NEW  SEA  STAR  FROM  KAMCHATKA. 


By  Walter  K.  Fishsb, 
Cf  Stafford  U/thenitif,  Cai^omui, 


The  new  genus  and  speciee  described  herewith  belongs  to  the  family 
Astropectinidae,  and  stands  near  to  LepiychasUr^  especially  to  Lepty- 
chaster  propinquua  and  £.  anamaJua.  In  Leptyehaster,  or  rather  in 
those  species  of  the  genns  found  in  the  northern  hemisphere,  the 
gonads  have  a  very  characteristic  distribution  which  so  far  as  now 
known  is  not  found  elsewhere  among  starfishes.  In  the  great  major- 
ity of  sea  stars  the  gonads  are  confined  to  the  interradial  r^on  and 
usually  form  a  single  tuft  or  cluster  of  tubules  on  either  side  of  the 
interbrachial  septum.  In  Leptychcuter  this  is  true  of  the  ovaries  only, 
while  the  testes  form  a  series  of  clusters  hanging  from  the  genital 
stolon,  and  extending  about  a  third  the  length  of  the  ray  measured 
along  the  side.  In  the  new  genus,  as  well  as  in  Dipsacaster,  TeHhy- 
aster f  and  several  other  genera  of  the  Astropectinidae  both  the  ovaries 
and  testes  are  so  distributed,  without  any  apparent  difference,  other 
than  the  cellular  structure.  The  gonads  are,  therefore,  serially 
arranged. 

Trophodiscus  may  be  distinguished  from  the  shorter-rayed  species 
of  Dipsacaster  by  the  uncovered,  relatively  smaller  madreporic  body, 
by  the  interruption  of  the  papular  area  along  the  midradial  line 
(where,  in  Dipscuxuter  the  papulae  are  normally  largest),  and  by  the 
wholly  unarmed  inferomarginals  (except  D.  anoplus  Fisher).  No 
species  of  Dipsacaster,  so  far  as  known,  broods  its  young. 

TROPHODISCUS,  new  geims. 

Oharaders. — ^Near  to  Leptyehaster  Smith,  but  differingin  having  both 
ovaries  and  testes  serially  arranged  along  each  side  of  the  proximal 
half  of  the  ray.  Form  stellato-pentagonal;  with  conspicuous  mar- 
gmals,  large  compact  paxiUae,  carinated  actinal  intermediate  plates, 
and  a  pectinate  furrow  armature;  no  enlarged  marginal  spines;  an 
incomplete  interradial  series  of  actinal  intermediate  plates;  madre- 
poric body  uncovered;  papulae  absent  from  center  of  disk  and  a  very 
narrow  radial  area.  Toung  carried  on  back  of  the  female,  among  the 
paxillae. 

Type. — Trophodiscus  almus,  new  species. 

PROCEEDINQS  U.  S.  NATIONAL  MUSEUM.  VOL.  62-NO.  2180. 

367 


Digitized  by 


Google 


868  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  vol.52. 


TROPHODI8CUS  ALMUS.  mw 

Description. — ^Rays  5.  R — 43  mm.,  r-»26  mm.,  R  — 1.66  r;  cotype: 
R  «  39  mm.,  r  -» 25  mm.,  R  — 1.56  r.  General  form  stellato-peiitagonal 
with  short,  broad  rays,  arcuate  interbrachia,  and  slightly  to  decidedly 
swollen  abactinal  area,  broadly  margined  by  the  short,  wide  infero- 
marginal  plates;  rays  evenly  tapered  beyond  the  base  to  a  bluntly 
pointed  extremity. 

When  the  abactinal  integument  is  not  stretched  the  paxillae  are 
very  compactly  placed.  They  are  largest  at  about  the  middle  of  R 
(at  base  of  ray  proper),  whence  they  decrease  in  size  only  slightly 
laterally,  but  gradually  toward  the  end  of  the  ray,  where  the  crown 
is  only  one-half  to  one-third  the  width  of  the  largest  pazillae.  Inside 
a  circular  area  bounded  by  the  madreporic  body  the  paxillae  rapidly 
become  smaller  toward  the  center  of  the  disk.  The  large  paxillae 
have  a  convex  crown  of  20  to  30  subtnmcate,  or  round-tipped 
slightly  clavate  spinelets,  about  4  to  5  times  as  long  as  their  breadth 
at  tip  and  about  2  to  2.5  times  the  length  of  the  stout,  sli^tly  flaring 
pedicel  of  the  paxilla.  The  10  to  15  spinelets  on  the  convexity  of  the 
tabulum  are  a  trifle  stouter  than  the  peripheral  ones. 

The  abactinal  plates,  or  bases  of  the  paxillae,  viewed  from  the 
coelomic  side  show  two  principal  forms.  Those  of  the  central  area  of 
disk  and  a  median  band  along  the  ray  are  subcircular  or  very  broadly 
elliptical,  the  margin  being  slightly  crenulated  or  incipiently  lobedin 
most  cases.  The  plates  touch  each  other  or  even  shghtly  overlap. 
On  the  disk  they  are  more  crowded  than  on  the  outer  part  of  the  ray. 
On  the  lateral  areas  of  rays  and  disk  the  plates  are  more  widely  spaced 
and  have  4,  5,  or  6  distinct  but  irregular  lobes.  Along  a  narrow  zone 
next  the  marginal  plates  the  abactinal  plates  quickly  become  smaller, 
with  short,  overlapping  lobes. 

The  papulae  are  absent  from  the  center  of  the  disk  and  a  very  nar- 
row midradial  band,  upon  which  a  papula  will  sometimes  encroach. 
They  are  best  developed  wherever  the  abactinal  plates  have  well- 
marked  lobes. 

Supermarginal  plates  19,  forming  a  broad,  slightly  raised,  beveled 
margin  or  frame  to  the  abactinal  surface.  The  plates  are  short  and 
relatively  broad,  and  decrease  regularly  in  width  toward  the  end  of 
ray.  They  are  covered  with  fairly  large  polygonal  granules,  which 
form  an  irr^ular  tessellation  and  increase  slightly  in  size  toward  the 
outer,  rounded  end  or  edge  of  the  plate.  The  granules  are  rather 
squamif  orm  in  appearance,  except  the  peripheral  which  are  slenderer 
and  spiniform. 

Inferomarginal  plates  19,  slightly  broader  than  the  superomarginals 
and  extending  laterally  beyond  them  a  variable  but  short  distance 
(not  more  than  a  fourth  the  width  of  the  superomarginals;  in  the  type 
less),  so  as  to  define  the  ambitus  in  the  interbrachium  at  least.    In- 
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feromarginal  grantdes  squamiform,  increasing  in  size  toward  the  outer 
margin  of  the  plate  where  they  are  larger  than  the  corresponding 
superomaiginal  granules,  llie  marginal  plates  hare  deep  f asdolar 
grooves  between  their  specialized  raised  ridges.  Tlie  grooves  in  the 
interforaehium  are  about  three-fourths  the  width  or  thickness  of  the 
intervening  ridges,  and  on  the  rays  about  one-half.  Unless  the 
granules  are  removed  the  grooves  are  entirely  hidden. 

Actinal  intermediate  plates  arranged  in  very  regular  series  leading 
from  the  adambulacral  plates  to  margin,  and  also  in  about  six  series 
parallel  to  the  adambulacrals.  There  is  an  odd  interradial  series, 
starting  outside  a  pair  of  plates  opposite  the  outer  end  of  mouth  plates 
and  nearly  reaching  the  margin.  The  plates  have  elliptical,  trans- 
versely oriented  pedicels  or  tabula  (separated  by  f asdolar  channels), 
bearing  a  paxilliform  group  of  15  to  18  peripheral  and  about  12  to  18 
stouter  central  spinelets.  The  spinelets  are  short,  davate,  and  are 
more  or  less  bent  or  dressed  toward  the  margin,  the  ends  of  the  cen- 
tral spinelets  being  obUquely  truncated  and  somewhat  flaring. 

Adambulacral  plates  with  a  somewhat  tabulate  surface,  there  bdng 
awell-definedgroovebetween  thisandtheadjacentactinalintermediate 
plates,  and  a  slightly  deeper  groove  separates  consecutive  plates. 
The  armature  consists  of  a  peripheral  series  of  about  13  spines  of 
which  6,  or  6,  stand  on  the  furrow  margin  and  form  a  regular  comb. 
These  spines  are  roughly  four-sided  and  bluntly  pointed,  or  round- 
tipped  (the  end  being  beveled),  and  the  adoral,  as  well  as  sometimes 
the  aboral,  are  shorter  than  the  central  four.  The  other  peripheral 
spinelets  are  a  Uttle  longer  than  the  adjacent  actinal  intermediate 
spinelets.  Four  to  six  subambulacral  spines  form  usually  two  series, 
or  a  group.  In  the  type  there  are  often  two  well-defined  longitudinal, 
subambulacral  series  of  four  or  five  spines  each,  as  well  as  several  on 
the  outer  edge  of  the  plate. 

Mouth  plates  prominent  and  rather  narrow  at  the  outer  end,  and 
flaring  to  form  a  broader  lanceolate  inner  half.  Marginal  spines  about 
12,  largest  at  the  inner  end.  There  is  a  series  of  short  spines  along 
the  median  suture  margin,  a  similar  series  along  the  center  of  each 
plate,  and  a  series  of  slenderer  spinelets  along  the  margin  adjacent  to 
the  first  adambulacral.    First  adambulacral  moderately  compressed. 

Madreporic  body  subdrcular,  convex,  not  hidden  by  paxiUae.  It 
is  situated  nearly  midway  between  the  center  and  inner  margin  of  the 
superomarginal  plates.  Striae  irregularly  radiating,  branched.  The 
margin  is  overhung  more  or  less  by  paxillae,  but  these  do  not  spring 
from  the  surface  as  in  DipsdcaMer.  Anal  aperture  small  but  distinct. 
(Gonads,  both  ovaries  and  testes,  in  small  branched  tufts  hanging  from 
a  genital  rachis  which  lies  nearly  midway  between  median  radial  line 
and  the  margin.  The  tufts  extend  about  half  the  length  of  ray  meas- 
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ured  along  side.  Hepatic  coeoa  short,  with  few  thick,  saccular, 
lateral  pockets.  Intestinal  coecuxn  small,  saccular.  Interbrachial 
septum  membranous.  Superambulacral  plates  present.  Tube-feet 
pointed;  ampullae  large,  double. 

The  large  saccular  stomach  consists  of  only  a  single  chamber,  there 
being  no  trace  of  a  dorsal  division.  The  short  hepatic  coeca  are 
arranged  about  equidistantly  on  the  drcumf erence.  In  the  stomach 
is  a  bivalve — a  Yoldia  or  related  form — ^22  by  12  man.  It  is  remark- 
able that  such  a  large  body  could  be  swallowed. 

Young. — ^Among  the  paxillae  of  the  abactinal  surface  are  28  young 
starfishes,  and  in  addition  the  forms  where  three  others  have  been. 
These  vary  in  size  from  3  to  8  mm.  in  diameter,  and  their  distribution 
coincides  exactly  with  that  of  the  gonads.  Another  curious  circum- 
stance: The  largest  young  are  found  nearest  the  interradial  line, 
while  the  others  with  a  few  exceptions  are  graduated  in  size  distad, 
just  as  the  tufts  of  the  gonads  are.  The  smallest  young  are  neaily 
covered  by  the  overarching  paxillae,  but  as  they  increase  in  size  the 
paxillae  are  pushed  aside  and  the  intervening  abactinal  membrane 
is  stretched  to  extreme  thinness.  Viewed  from  the  coelomic  side, 
the  young,  which  form  a  sort  of  excrescence  impinging  upon  the  coel- 
omic space,  can  be  seen  through  the  semitransparent  integument. 
The  young  have  no  organic  connection  with  the  parent.  Since  they 
lie  immediately  over  the  apertures  of  the  gonads,  it  is  possible  that 
they  grow  by  feeding  upon  ova  which  are  extruded  for  that  purpose. 
Or,  there  is  a  possibility  that  they  may  use  coelomic  fluid  received 
through  a  papular  pore,  produced  by  the  simple  process  of  digesting 
the  papula  itself.  The  abactinal  membrane  is  thin  enough  so  that 
fluid  might  be  actually  drawn  through  it  if  the  stomach  could  per- 
form a  sucking  process.  Lastly,  the  tips  of  the  rays  are  usually 
turned  upward  a  bit  so  that  food  currents  might  readily  conduct 
microscopic  organisms  to  the  mouth  along  the  ambulacral  groove. 
An  examination  of  the  stomach  of  one  of  the  larger  individuals  did 
not  reveal  the  exact  nature  of  the  food.  The  stomach  was  full  of  a 
material,  apparently  soUdified  by  alcohol,  in  which  I  was  able  to  dis- 
tinguish what  appeared  to  be  fragments  of  cells,  but  no  sUidous  or 
calcareous  remains. 

The  stomach  of  a  small  individual  was  partly  everted.  The  cotype, 
a  male,  has  no  yoimg  on  the  abactinal  surface. 

Sladen,  in  the  Asteroidea  of  the  ChaUeTiger  expedition,^  has  figured 
a  specimen  of  Leptychaster  Jcergudenensia  Smith,  with  numerous 
young  on  the  abactinal  surface.  In  this  species  the  young  leave  the 
arcade-like  spaces  among  the  paxillae,  and  remain  on  the  surface  of 
the  paxillae  with  their  actinal  side  outward. 

Type.— Ceit.  No.  37029,  U.S.N.M. 


I  ChaUenfftr  AM^moiAm,lSS», pL 81, flg.  1. 
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Typerlocaliby. — AJhaJtrosa  station  3644,  southeast  coast  of  Kam- 
chatka, lat.  61^  16'  N. ;  long.  167^  48'  W.,  96  fathoms,  black  sand,  bot- 
tom temperature  33.1^  Fahrenheit;  2  specimens. 

LocaMxm  of  (he  gonads  in  LeptyehasUr. — ^In  four  species  of  the  genus 
Leptyekaster,  which  I  have  been  able  to  examine,  the  testes  differ  in 
distribution  from  the  ovaries.  In  L.  arcticuSj  L.  padjicus,  L.  propin- 
qwusj  and  L.  anomahis  (the  last  three  being  North  Pacific  species) 
the  ovaries  are  in  a  single  tuft  close  to  the  interradial  septum — ^a  pair, 
thus,  in  each  interbrachium.  In  some  specimens  the  branches  may 
extend  far  along  the  ray,  but  they  are  attached  in  only  one  place,  as 
stated  above.  In  the  male  the  gonads  form  a  series  of  independent 
tufts  of  tubules,  parallel  with  the  margin,  and  distributed  for  a  third 
to  nearly  a  half  the  length  of  ray,  according  to  the  size  of  the  speci- 
men. The  distribution  of  the  testes  in  the  above  species  of  Lepty- 
chaster  is  therefore  similar  to  the  distribution  of  both  ovaries  and 
testes  in  Trophodiscus,  Dipsacaater,  Ctenopieura,  Teihyaster,  Thrissor 
canOdaSf  and  other  genera.  This  condition  of  the  gonads  is  appar- 
ently characteristic  of  the  genus  LeptychaMer^  although  of  course,  it 
will  doubtless  be  found  to  be  true  of  other  genera.  The  reason  I 
did  not  discover  this  when  working  up  my  North  Pacific  Asteroidea, 
Part  I,  was  the  fact  that  I  dissected  then  only  a  single  example  of 
each  species,  which  happened  in  all  cases  to  be  a  female.  Recently, 
at  the  United  States  National  Musemn,  I  found  ''serial  gonads"  in  a 
specimen  of  L.  arcticus,  from  station  21,  Cashes  Ledge.  A  specimen 
from  station  4779  (North  Pacific)  has  serial  gonads  and  is  a  male, 
while  a  female  from  station  5047  has  strictly  interradial,  nonserial, 
gonads. 

This  arrangement  of  the  gonads  holds  true  in  all  specimens  exam- 
ined, namely: 

Lepiyehagter  propinquus,  2  males  and  3  females;  station  4788. 

L.  anomalu8j  1  male,  station  4233 ;  1  female,  station  4280. 

L.  padjicuB,  1  male,  station  3223 ;  2  females,  station  2862. 

EXPLANATION  OF  PLATES. 

All  figures  are  of  TVopAoducia  almuM, 

Platb  28. 

Abactinal  surface  of  the  holotype,  showing  the  young  among  the  paxiUae. 

Platb  29. 
Actinal  surface  of  the  paratype. 

Platb  90. 

Base  of  ray  and  portion  of  disk,  enlaiged  to  show  the  young.  The  arrows  point  to 
very  small  young. 
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Abactinal  Surface  of  Trophodiscus  almus. 

For  explanation  of  plate  see  page  371. 
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AcTiNAL  Surface  of  Trophodiscus  almu& 

For  explanation  of  plate  see  page  371 . 
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Ray  and  Disk  of  Trophodiscus  almus. 

For  explanation  of  plate  see  page  371. 
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NEW  TERTIARY  INSECTS. 


By  T.  D.  A.  COOKBBBLL, 
Ofihe  UmvertUy  of  CoUmdo,  Bonlder. 


The  insects  now  described  come  from  three  different  localities  and 
horizons.  One  species  was  obtained  by  the  United  States  Geological 
Survey  in  the  oil  shales  (Eocene)  of  western  Colorado.  Others  are 
from  Florissant,  Colorado,  where  they  were  obtained  in  the  well- 
known  Bfiocene  shales.  These  include^  in  addition  to  a  number  of 
new  species,  new  genera  of  Diptera  and  Hymenoptera.  All  the  above 
are  in  the  United  States  National  Museum,  but  I  have  also  included 
some  descriptions  of  species  from  the  Oligocene  of  Gurnet  Bay,  Isle  of 
"V^ht,  England,  transmitted  for  examination  by  the  British  Museum, 
through  the  kindness  of  Dr.  F.  A.  Bather.  These  came  originally 
from  the  collection  of  the  Rev.  P.  B.  Brodie,  as  did  those  in  the  United 
States  National  Museum  which  I  recently  desoibed  in  these  pro- 
ceedings.^ 

DIPTERA. 


UPHIDIA  BBODIEI,  Btw  ipBdw  (npiMdM). 

Plate  31,  fig.  2. 

Wing  about  5  mm.  long  and  1 .5  wide,  pale  brownish,  with  very  faint 
clouds  at  ends  of  first  marginal  and  first  basal  cdls;  costa  with  minute 
bristles,  but  no  evident  bristles  on  H^e  veins;  venation  almost  exactly 
as  in  £.  macuUUa  Meigen.  The  following  wing  measurements  are  in 
microns:  first  basal  cell  on  first  marginal  (not  allowing  for  curve)  770; 
first  basal  on  submarginal  (not  allowing  for  curve)  432;  first  basal  on 
first  posterior,  130;  first  basal  on  discal,  336;  upper  side  of  discal  cell, 
640;  discal  on  second  posterior,  130;  discal  on  third  posterior,  320. 

Oligocene:  Oumet  Bay  (Brodie).    British  Museum,  I.  8603. 


MONGOMA  CRUOFEBKLLA,  mw  ipedw  CHpriUM). 

Plate  81,  fig.  3. 

"V^ng  about  5  mm.  long,  hyaline,  without  spots,  veins  brown;  vena- 
tion agreeing  in  general  character  with  living  Mongoma,  the  anterior 
cross-vein  apparently  absent  (fused  with  R^^t) ;  veins  at  apex  of  first 

1  Proo.  U.  a  Mat.  KoB.,  ToL  51, 1916»  pp.  »-100. 
PR0CEEDINQ8  U.  8.  NATIONAL  MUSEUM,  VOL.  62-Na  2181. 

878 


Digitized  by 


Google 


874  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  ▼ol.52. 

marginal  cell  forming  a  cross  or  X,  R,  proceeding  from  the  apical  point 
of  the  cell;  veins  apicaUy  limiting  basal  cells  oblique,  in  a  straight  line 
with  one  another,  exactly  as  in  ilf.  niveitarais  Alexander.  'The  follow- 
ing measurements  are  in  microns:  length  of  first  marginal  cell,  1950; 
first  basal  on  submarginal,  400;  apical  side  of  first  basal,  224;  apical 
side  of  second  basal,  320;  first  marginal  on  first  submarginal,  800. 

Oligocene:  Oumet  Bay  (Brodie).  British  Museum,  I.  8635.  The 
X  at  end  of  first  marginal  cell  is  distinctive.  The  position  of  R,  shifts 
in  various  members  of  the  genus.  In  M.  pallida  Williston  and  M. 
fragiUiraa  Westwood  it  separates  considerably  beyond  the  end  of  first 
marginal  cell,  but  in  M.  nivevtarsis  it  is  before  (basad  of)  the  tip  of  that 
cell,  or  rather  originates  from  the  upper  comer  of  the  truncate  tip. 
The  genus  Mongoma  is  today  tropicopolitan,  and  on  account  of  the 
diversity  of  venation  has  been  divided  by  authors,  but  Alexander 
shows  that  the  groups  grade  into  one  another. 


TIPULA  GABDNBSI,  new  ipedw  CHpriUM). 
Plate  31,  fig.  1. 

Wing  about  18  mm.  long  and  4  wide,  the  apex  low  down,  giving  the 
wing  a  subfalcate  appearance;  no  distinct  markings  but  a  dark  gray 
stigmatic  cloud,  the  end  of  which  is  5  mm.  from  apex  of  wing;  second 
vein  (Rj+s)  ^^^  evidently  turned  upward  at  end;  third  vein  going  to 
wing  tip;  costal  vein  boimding  marginal  and  submarginal  cells  very 
strong  and  dark;  discal  cell  rather  long  and  narrow,  as  in  some  of  the 
American  Miocene  (Florissant)  species;  fifth  posterior  not  quite 
touching  discal. 

Oligocene:  Oumet  Bay  (Brodie).  British  Museum,  I.  8663.  This 
is  readily  known  from  the  species  of  Baltic  amber  by  its  size.  It  is 
named  after  J.  S.  Oardner,  who  is  known  for  his  work  on  the  Tertiary 
plants  of  England. 

BnnO  WICKHAMI  C«dnr«0  (BIMoBldM). 

A  new  specimen  from  Florissant  (U.S.N.M.)  has  the  following  char- 
acters: Length  about  11.25  mm.;  wing,  nearly  7;  head,  thorax,  and 
legs,  black;  abdomen,  reddish  brown,  with  broad  hyaline  bands, 
which  are  about  half  as  wide  as  the  intervals  between  them;  wings 
hyaline,  the  costal  field  broadly  suffusedly  brownish,  a  large  dusky 
stigmatic  spot.  Wing  measurements  in  microns:  Third  vein 
before  anterior  cross-vein,  640;  third  vein  beyond  cross-vein,  3,520; 
cross-vein,  80;  width  of  first  posterior  cell  at  level  of  end  of  third 
vein,  640;  width  of  second  at  same  level,  608;  third  posterior  cell  on 
wing  margin,  1,280. 
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nSIO  GUBNBTBNBIf,  w&m 
FUte  SI,  fig.  4. 

Wing  about  5  mm.  long,  dear  hyaline,  stigmatic  region  pale  brown- 
ish, venation  normal  for  the  genus.  The  following  measurements 
are  in  microns:  Upper  apical  side  of  first  basal  cell,  145;  lower  apical 
side  (on  first  posterior)  of  first  basal,  640;  second  basal  on  first  pos- 
terior cell,  960;  second  basal  on  fourth  posterior,  1,040. 

Oligocene:  Qumet  Bay  (Brodie).  British  Museum,  I.  8641.  The 
apical  sides  of  the  first  basal  ceU  (the  upper  short,  the  lower,  or  cross- 
vein,  long)  are  like  those  of  the  Florissant  fossil  B.  atavus  CockerelL 
Meimier  lists  no  species  of  BiMo  from  Baltic  amber. 

BDIO  OUGOCBNUS»  atw  ipMlM. 

Plate  31,  fig.  6. 

Wing  about  8  mm.  long,  fuliginous;  the  whole  costal  region  very 
dark.  Venation  normal  for  the  genus.  Stem  of  vein,  2-3  before  dis- 
cal  cross-vein  896  microns  long,  and  discal  cross-vein  only  256  microns. 
Lower  end  of  discal  cross-vein  1,440  microns  apicad  of  level  of  basal 
comer  of  fourth  posterior  cell. 

Oligocene:  Gurnet  Bay  (Brodie).  British  Museum,  I.  8650. 
Beadily  distinguished  by  the  dark  wings  and  the  venation  as  de- 
scribed.   

PLBCIA  WINCHEBTEBI*  mw  ipBdw  (BIMoBldM). 


Wing  about  7.3  mm.  long  and  3  broad,  dilute  fuliginous;  third  vein 
rather  strongly  arched;  anterior  cross-vein  shorter  than  distance 
from  it  to  fork  of  fourth  vein.  A  broad-winged  species  of  normal 
type.  The  foUowing  measurements  are  in  microns:  Third  vein  from 
origin  (separation  from  first)  to  anterior  cross-vein,  1,520;  third  vein 
from  anterior  cross-vein  to  fork,  1,330;  length  of  upper  branch  of 
third  vein  (second  vein),  960;  third  vein  from  fork  to  end  (lower 
branch)  2,240;  length  of  anterior  cross-vein,  240;  anterior  cross-vein 
to  fork  of  fourth,  400;  fourth  posterior  cell  on  wing-margin,  1,490. 
The  second  posterior  cell  on  upper  side  is  slightly  over  3  mm.  long. 

Oil  shales  (Eocene),  banks  of  Hay  Gulch  (S.  E.  quarter  of  section 
36,  township  1  N.,  Range  96  W),  (Colorado,  September  9, 1914  (D.  E. 
Winchester),  United  States  Geological  Survey.  This  is  very  possi- 
bly the  female  of  P.  woodmjgH  Cockerell,  but  if  so,  this  can  not  be 
proved,  and  as  the  locaUty  is  different,  I  give  it  a  distinctive  name. 
The  wing  is  colored  exactly  like  that  of  P.fulmcoUia  Fabricius,  from 
Los  Banos,  Philippine  Islands  (Baker). 

TyT^.—C%,%.  No.  62535,  UJ3 JT^M. 
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PUBCU  KZPUkNATA.  Mw 

Male. — ^Length,  about  7.3  mm.  as  preserved,  but  end  of  abdomen 
gone;  black  or  dark  brown,  abdomen  not  banded;  wings  quite  long 
and  narrow,  8  mm.  long  and  2.9  broad,  dusky;  anterior  femora  very 
robust.  Anterior  cross-vein  shorter  than  distance  from  it  to  fork  of 
fourth;  anal  cell  narrowly  open.  The  following  measurements  are 
in  microns:  Depth  of  marginal  cell  at  level  of  anterior  cross-vein,  368; 
third  vein  from  origin  to  fork,  2,400;  third  vein  from  fork  to  end 
(lower  branch),  2,320;  length  of  upper  branch  of  third  (second  vein), 
800;  depth  of  submarginal  cell  at  level  of  end  of  second  vein,  about 
288;  third  vein  from  origin  to  anterior  cross-vein,  1,330;  length  of 
anterior  cross-vein,  240;  anterior  cross-vein  to  fork  of  fourth,  320; 
base  of  third  posterior  cell  to  basal  comer  of  second,  1,200;  fourth 
posterior  cell  on  wing-margin,  about  1,440. 

Florissant,  in  the  Miocene  shales.  A  relatively  narrow-winged 
species,  readily  known  from  the  other  Florissant  forms  by  the  meas- 
urements. 

Type.— C9kt.  No.  62686,  U.S.N.M. 

AGREOTSIGHITES,  new  goiiu  (Berabylildae). 

SmaU  flies  allied  to  Acrecirichua  Macquart;  body  not  hairy;  thorax 
robust,  elevated  in  profile;  abdomen  rather  slender;  antennae  with 
very  long  black  hair,  arranged  nearly  as  in  Aereatrichw,  the  first  two 
joints  densely  hairy,  the  third  long-pjniform,  with  a  tuft  of  long  hair. 
WiogB  with  four  posterior  cel]s,  all  wide  open;  second  submarginal 
very  long  and  narrow,  flaring  apically;  second  vein  not  turned  up  at 
end;  discal  cell  smaU,  the  anterior  cross-vein  much  before  its  middle; 
praefurca  short;  anal  cell  very  broad,  closed  a  short  distance  before 
wing-margin. 

Type  of  the  genus. — Acrectrichitee  eeopuUcamis,  new  species. 

AGBBOTBIGHmB  80OPULI0OBNIS»  bcw  ipMlw. 

Plate  SI,  fig.  6. 

Length,  4.6  mm.;  wing,  3  mm.;  black,  with  smoky  wings.  The 
following  measurements  are  in  mircons:  Praefurca,  about  360; 
length  of  second  submarginal  ceU  on  lower  side,  1,010;  basal  comer 
of  second  submarginal  apicad  of  vertical  level  of  end  of  discal  cell, 
112;  discal  cell  on  first  posterior,  666;  discal  on  first  basal,  about 
320;  discal  on  fourth  posterior,  480;  width  of  anal  cell  at  level  of 
base  of  fourth  posterior,  320;  posterior  cells  on  wing-maigin,  first 
and  second,  each  240,  third  480,  fourth  832.  Vein  separating  discal 
cell  from  third  posterior  having  a  double  curve  (as  in  Systrapua 
foenaides). 

Florissant,  in  the  Miocene  shales.  It  was  preserved  on  the  same 
piece  of  shale  as  Urortalis  caudatua,  about  26  nmi.  away  from  it. 
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Type.— Cut.  No.  62637,  U.S.N.M, 

The  genus  Acreotrichua  was  based  on  the  Australian  A.  gitibicornU 
Macquart.  The  fossil  is  evidently  allied,  but  generically  distinct. 
Aereotrich/us  atratus  Coquillett,  from  the  State  of  Chihuahua,  Mexico, 
appears  to  represent  a  third  genus;  I  examined  the  type  some  years 
ago  in  the  United  States  National  Museum.  All  these  flies  are  very 
easily  known  from  Phthiria  by  the  remarkable  antennae.  The  three 
genera  may  be  separated  thus: 

Anterior  crosB  vein  much  before  middle  of  dlacal  cell;  second  sabmaiguud  cell  long 

and  narrow,  not  truncate  at  base AereatrUhUmf  new  genus. 

Anterior  cross-vein  beyond  middle  of  discal  celL 1 

1.  Anterior  cross-vein  not  far  beyond  middle  of  discal  cell;  second  submaiginal  cell 
not  truncate  at  base;  third  antennal  joint  about  three  times  as  long  as  the  first  two 
^^^  lkeaereotriehu9,    new    genus   (type,    Neaereo- 

Anterior  cross-vein  far  beyond  middle  of  discal  ceU;  second  submarginal  cell  truncate 
at  base,  with  an  appeikdcular  nervure  directed  basad  from  its  upper  basal  comer; 
third  antennal  joint  not  nearly  three  times  as  long  as  first  two  together. 

Acreotrithus  Macquart. 

MESOMTTTES,  new  fenna  (Empididae). 

Minixte  flies  with  narrow  wings  (shaped  much  as  in  Tortus) ;  second 
vein  short,  directed  obliquely  upward,  reaching  costa  far  from  apex 
of  wing;  third  vein  long,  simple;  praefurca  very  long;  discal  cell 
long,  complete,  emitting  three  veins  from  its  apical  part;  anterior 
cross-vein  near  base  of  discal  cell;  four  posterior  cells;  lower  apical 
comer  of  second  basal  level  with  apex  of  first  basal  cell;  anal  cell 
apparently  wide  open  on  margin.  Third  vein  obliquely  deflected 
between  separation  of  second  and  anterior  cross-vein. 

Type  ofihe  genus. — Mesomyites  condnrms,  new  species. 

BmOMTrrSS  GONCINNUS,  atw  spMlM. 

Plate  31,  fig.  7. 

Wing  about  3  mm.  long,  hyaline,  veins  brown;  costa  minutely 
bristly.  The  foUowing  measurements  are  in  microns:  Width  of 
wing,  850;  basal  end  of  praefurca  to  apex  of  wing,  2,144;  end  of 
second  vein  to  level  of  tip  of  wing,  1,170;  upper  side  of  first  posterior 
cell,  1,360;  marginal  cell  on  submargind,  400;  first  posterior  on  dis- 
cal, 720;  first  posterior  on  second  posterior,  690;  first  posterior  on 
wing  margin,  128;  second  posterior  on  wing  margin,  240;  second 
posterior  on  third,  660;  width  (depth)  of  discal  cell,  112;  discal  on 
second  posterior,  80;  discal  on  third  posterior,  112;  discal  on  fourth 
posterior,  640;  apex  (upper  apical  comer)  of  second  basal  apicad  of 
level  of  apex  of  first  basal,  128.  The  last  640  microns  of  anal  vein 
are  visible,  without  any  sign  of  a  closed  anal  celL    At  the  upper  basal 
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comer  of  fourth  posterior  cell  are  three  little  cells,  representing  an 
abnormality  only. 

Oligocene:  Oumet  Bay  (Brodie).  British  Museum,  I.  8666.  This 
minute  fossil  fails  to  show  the  base  of  the  wing,  but  most  of  the  vena- 
tion is  very  well  preserved.  I  can  only  interpret  it  as  a  relative  of 
MytMeamyia,  which  has  the  same  type  of  second  vein,  only  more  ex- 
treme. In  MyAicomyia  the  third  vein  may  be  a  little  deflected  at 
the  anterior  cross-vein,  or  it  may  be  straight.  The  anal  cell  is  usually 
closed,  but  Cresson  shows  that  it  may  be  narrowly  open.  The  shape  of 
the  wing  in  Mythicomyia  is  very  different  from  that  in  the  fossiL 
Cresson  and  others  place  MyMemiyia  in  the  Empididae,  and  the  fossil 
must  be  referred  to  the  same  family. 

BHAMPHOBCTIA  HTPOUTHA,  mw  ijedw  ateiMMM). 

Plate  31,  fig.  8. 

Male. — ^Length,  6  mm.;  wings,  4  mm.;  head,  thorax,  and  legs 
black;  abdomen  slender,  dark  brown;  wings  dusky,  but  not  fuliginous; 
proboscis  directed  downward,  somewhat  longer  tiian  head;  antennae 
about  608  m  long,  the  end  formed  as  in  i?.  sepTiUa.  Praefurca  very 
short,  strongly  curved;  anterior  cross-vein  before  middle  of  disca 
cell;  anal  cell  as  usual  in  the  genus.  The  following  measurements 
are  in  microns:  Praefurca,  not  allowing  for  curve,  about  176;  sub- 
marginal  cell  at  apex,  not  allowing  for  curve  of  margin,  880;  first 
posterior  cell  on  wing  margin,  400;  second  posterior  on  margin,  560; 
basal  comer  of  discal  cell  basad  of  vertical  level  of  end  of  praefurca, 
96;  first  basal  cell  on  submarginal,  240;  first  basal  on  discal,  320; 
first  posterior  on  discal,  560;  total  length  of  discal,  880. 

Florissant,  in  the  Miocene  shales.  Easily  known  from  R.  septdta 
Cockerell,  the  other  Florissant  species,  by  the  wing  measurements. 

Type.— Ce^t.  No.  62538,  U.S.N.M. 

URORTALIS,  new  genus  (Ortalididae). 

A  g^nus  of  the  subfamily  Richardiinae,  with  extremely  long,  taper- 
ing ovipositor;  wings  without  any  conspicuous  markings.  Costa 
minutely  bristly;  auxiliary  vein  approaching  costa  very  obliquely; 
first  vein  without  bristles;  second  vein  straight  at  end  (not  curved 
upward  as  in  Riduirdia);  first  posterior  cell  not  at  all  contracted 
apically;  superior  apical  comer  of  discal  cell  forming  an  obtuse  angle. 
Hind  femora  stout;  whether  toothed  or  not  can  not  be  determined. 
The  venation,  except  for  the  shape  of  the  first  posterior  cell,  is 
neariy  as  in  EpijUatea;  as  in  that  genus  the  basal  costal  region  is 
large,  not  narrowed  as  in  Stenamacra.  The  region  of  the  anal  cell 
is  extremely  obscure,  but  it  seems  to  be  short  and  truncate  or  sub- 
truncate.    This  is  not  a  very  satisfactory  genus,  the  characters  of  the 


Digitized  by 


Google 


NO.  2181.  }fEW  TERTIARY  INSECTS-^OCKBRBLL.  879 

head,  so  important  in  this  group,  being  wholly  obscure.  At  the 
same  time,  it  is  a  remarkable  insect,  and  it  seems  impossible  to 
refer  it  with  any  assurance  to  a  living  genus. 

Type  of  the  germs. — Vroridlis  eaudatus,  new  species. 

UBOSTAUS  GAUDATUS.  mw  mrlii 

Plate  31,  fi0i.  9, 10. 

Female. — ^Body  apparently  black;  thorax  about  4  mm.  long;  abdo- 
men, with  the  long  slender  ovipositor,  about  7.5  mm.  Wings  about 
4.4  mm.  long,  hyaline,  with  broad  but  extremely  faint  clouding  along 
the  veins.  The  following  measurements  are  in  microns:  End  of  aux- 
iliary vein  to  base  of  wing,  about  1,360;  end  of  auxiliary  vein  to  end  of 
first,  about  720;  end  of  first  to  vertical  level  of  tip  of  wing,  2,480;  first 
basal  ceU  on  submarginal,  1,470;  first  basal  on  first  posterior,  176; 
width  of  first  posterior  near  middle,  448,  and  at  apex,  628;  discal  on 
first  posterior,  060;  discal  on  second  posterior,  576. 

Florissant,  in  the  Miocene  shales. 

Type.— Cut.  No.  62539,  U.S.N.M. 

M1Bf.imHA  ATATINA.  nmw  ipedw  (OrtaSAfac). 

Robust,  dark  brown,  about  8  mm.  long,  wing^  a  little  over  6  mm. 
The  thoracic  brisUee  can  not  be  made  out,  but  the  characteristic  long 
bristles,  curved  backward,  on  the  top  of  tixe  head,  are  plainly  visible. 
Wing  pattern  very  distinct,  essentially  as  in  Jf.  obscuriearma  Loew, 
except  that  the  apical  patch  is  formed  as  in  Jf.  ochricotms  Loew,  and 
there  are  two  bands  on  the  basal  part  of  the  wing,  one  broad,  the  other 
(more  basal)  small.  The  broader  of  these  bands  is  well  represented 
in  M.  simUia,  but  does  not  extend  right  across  the  wing  as  in  tbefossiL 
First  posterior  cell  contracted  apically,  though  widely  open;  anterior 
crossvein  far  toward  end  of  discal  ceU  (as  in  Richardia) ;  anal  cell  with 
the  end  transverse  and  bulging  (much  as  in  Coelometapia),  and  a  con- 
siderable distance  basad  of  end  of  second  basal.  The  following 
measurements  are  in  microns:  End  of  second  vein  to  end  of  third,  in  a 
straight  line,  1,120;  length  of  anterior  cross-vein,  480;  length  of  upper 
side  of  discal  call,  1,872;  base  of  discal  cell  to  end  of  anal,  400;  discal 
on  first  posterior,  480;  apical  side  of  discal  cell,  800.  End  ot  prae- 
furca  very  slightly  basad  of  level  of  apex  of  anal  cell. 

Florissant,  in  the  Miocene  shales.  Although  this  is  a  prettily 
marked  fossil,  the  structural  characters  are  hard  to  discern.  The 
shortness  of  the  anal  ceU  as  compared  with  the  second  basal,  as  well 
as  its  form,  might  indicate  a  genus  distinct  from  Mdieria,  but  the 
general  resemblance  to  Mdieria  is  so  striking  that  the  generic 
reference  seems  almost  obligatory. 

Type.-^at.  No.  62540,  U.S.N.M. 
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FBOTOSCINIS»  new  graw  (GUofopMae). 


Minute  flies  closely  resembling  Botancibia  {09€im8),  bat  second  vein 
leaving  first  basal  cell  very  near  its  base,  and  anterior  cross-vein  much 
before  middle  of  combined  discal  and  second  basal  cell.  Costal  vein 
going  as  far  as  tip  of  fourth ;  oosta  with  small  stiff  black  bristles,  about 
six  in  80  microns;  second  vein  straight,  faintly  curved  upward  at 
end;  third  and  fourth  veins  not  converging  distally;  lower  side  of 
discobasal  cell  not  at  all  bulging  outward  (downward). 

Type  cf  (he  germs. — Protoscinia  perparvus,  new  species. 

PBOTOSCINIS  PEBPARVUSp  aew  ipertM. 

Plate  31,  fig.  11. 

Thorax  robust,  black,  640  microns  wide;  wing  1728  microns  long, 
hyaline.  The  following  measurements  are  in  microns:  Base  of  wing 
to  end  of  first  vein,  512;  width  of  submarginal  cell  at  level  of  end  of 
second  vein,  102;  third  vein  from  level  of  end  of  second  to  tip  of  wing, 
352;  first  posterior  cell  on  wing  margin,  192;  width  of  first  posterior 
cell  at  level  of  end  of  discobasal,  160;  first  posterior  on  discobasal, 
416;  total  lenth  of  discobasal,  560;  second  posterior  on  discobasal, 
160. 

Oligocene:  Gurnet  Bay  (Brodie),  British  Museum,  I.  8632. 

The  venation  is  not  very  different  from  that  of  Ops  gldberrimaf  as 
figured  by  Lamb.  Possibly  the  fossil  could  be  referred  to  Ops,  but 
that  name  is  preoccupied. 

ANTHOICTIA  (mm.  tot.)  PBI8BPIJLTA,  mam  mmIm. 

Length  5.7  mm.,  wing,  4.3  mm.;  robust,  black  or  dark  brown, 
wings  dusky;  abdomen  thinly  beset  with  long  bristles;  hind  tibia 
with  a  few  long  bristles  on  posterior  margin;  eyes  (in  lateral  view) 
semicircular;  mouth  parts  and  palpi  as  in  Anthornyia.  Wings  broad; 
venation  normal;  auxiliary  vein  strong,  only  close  to  first  vein 
toward  base;  upper  apical  angle  of  discal  cell  a  right  angle;  upper 
basal  ang^  of  second  posterior  cell  an  obtuse  angle;  first  posterior 
cell  scarcely  at  all  contracted  apically.  Hie  head  is  small,  in  lateral 
profile  (including  position  and  shape  of  eye)  nearly  as  in  male  PhyUo- 
gaster  cordyluroides,  though  not  so  hi^  The  following  measure- 
ments are  in  microns:  Base  of  wing  to  end  of  auxiliary  vein,  about 
1040;  submarginal  cell  on  wing  margin  (not  allowing  for  curve),  752; 
base  of  wing  to  anterior  cross-vein,  about  1552;  anterior  cross-vein 
to  upper  apical  comer  of  first  posterior  cell,  2560;  width  of  first  pos- 
terior about  middle,  644;  first  posterior  on  discal,  830;  second  pos- 
terior on  discal  (the  apical  side  of  which  is  straight),  560;  lower  apical 
comer  of  discal  to  wing-margin. 
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Florissant,  in  the  miooene  shales.  Closely  resembles  A.  aiaveUa 
Oockerell,  but  easily  distinguished  by  the  dusky  wings,  strong  auxili- 
ary Tein  ending  much  nearer  base  of  wing,  and  thorax  longer  and  less 
convex  in  profile.  It  certainly  represents  a  distinct  genus  from  A. 
atavdia,  but  it  is  impossible  to  place  these  fossil  Anthomyidae  in  the 
genera  of  modem  authcus,  which  are  separated  principally  on  char- 
acters we  can  not  see. 

Type.— Cat.  No.  62541,  U.S.N.M. 

THYSANOPTERA. 


ABCH/yiHBIPS  BBODIBI,  mw  ipectos  (lnlHMpHiii). 

Plate  31,  fig.  12. 

Length  about  1.3  mm. ;  head  and  thorax  poorly  preeerred;  abdomen 
large,  dark  brown,  with  hyaline  sutural  bands  (caudal  bristles  not 
visible,  being  embedded  in  rock);  wings  short,  not  nearly  reaching 
end  of  abdomen;  venation  as  usual  in  the  genus,  the  two  longitudinid 
veins  very  distinct,  the  first,  at  least,  with  minute  bristles ;  cross-veins 
placed  practically  as  in  Oroihripa  Icdloggyi  Moulton,  the  one  connecting 
the  longitudinal  veins  oblique  as  in  that  species;  the  cross-veins  from 
first  longitudinal  to  costa  are  subobsolete,  but  two  seem  to  be  indicated, 
the  two  from  second  vein  to  lower  margin  are  more  distinct;  the 
bristles  of  the  costal  region  are  short,  and  those  of  apex  and  inner  mar- 
gin are  less  than  twice  as  long.  Wings  pale  brownish,  not  banded, 
veins  brown.  The  following  measurements  are  in  microns:  Length  of 
abdomen,  976;  width  of  abdomen,  400;  width  of  wing,  176;  length 
of  costal  bristles,  32 ;  length  of  bristles  at  apex  of  wing,  60;  cross-vein 
between  longitudinal  veins  to  second  cross-vein  from  second  longitu- 
dinal to  margin,  160;  second  cross-vein  from  second  longitudinal  to 
margin  to  end  of  second  longitudinal,  176. 

Oligocene:  Gurnet  Bay  (Brodie;  British  Museum,  I.  8647).  This 
may  not  belong  to  AeoMhrips  in  the  most  restricted  sense,  but  it 
appears  to  show  no  distinctive  characters  excluding  it  from  the  gmus. 
In  the  absence  of  banding  on  the  wings  it  resembles  Ankoihrips  Craw- 
ford, but  that  has  narrower,  much  more  bristly  wings. 

NEUROPTERA. 

SISTRAa)  mSBUPTA,  aew  ipectos  (HmmtvUMm). 
Plato  31,  fig.  13. 

Represented  by  part  of  the  apical  region  of  a  wing  which  must  have 
been  about  6  mm.  long.  It  appears  to  be  referable  to  the  Sisyrinae 
(Sisyridae  Handlirsch),  and  has  exactly  the  texture  and  general  ap- 
pearance of  the  wing  of  modem  Siayra  (8.  vicaria  Walker,  collected 
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by  N.  Banks  at  Great  Falls,  Maryland;  compared);  with  the  very 
prominent  spnrions  veins  betwwen  the  real  ones.  Ihe  venation,  how- 
ever, differs  in  detail.  R,  has  a  long  fork,  but  R,  and  R4,  more  as  in 
Miercfn/uSy  are  forked  so  briefly  as  to  appear  simple,  the  apical  margin 
of  the  wing  not  being  preserved.  The  very  complicated  R,  (as  I 
understand  Needham's  nomenclature)  has  the  first  branch  divided, 
each  division  again  forked,  while  the  other  two  branches  are  each 
forked.  The  first  fork  of  the  media  only  is  visible.  The  following 
measurements  are  in  microns:  Fork  of  R,  across  wing  to  fork  of  first 
branch  of  R,,  800;  fork  of  first  branch  of  R5  to  margin  of  wing,  1600, 
the  upper  and  lower  cells  in  the  secondary  forks  of  its  branchlets, 
respectively,  866  and  320  long;  length  of  cells  in  forks  of  second  and 
third  branches  of  R,,  each  480 ;  length  of  cell  in  first  fork  of  media,  560. 
These  cells  are  measured  from  fork  to  middle  of  margin. 

Oligocene:  Gurnet  Bay  (Brodie).  More  perfect  material  may  indi- 
cate a  distinct  genus.  The  species  is  very  different  from  8.  rdida 
Hagen  and  8.  amissa  Hagen,  found  in  Baltic  amber.  The  specimen 
is  in  the  British  Museum  (I.  8644.)  A  wing  of  the  ant  OeeophyUa 
abmna  Ck^okerell  is  on  the  same  small  piece  of  rock. 

HYMENOPTERA. 

TAENIUBITES^  new  gtnoB  (Tenthredfnldae). 

Body  elongated,  parallel-sided,  the  abdomen  bandlike,  the  middle 
segments  more  than  twice  as  broad  as  long;  head  rather  small;  an- 
tennae long,  not  very  slender;  hind  femora  inserted  beneath  third 
abdominal  segment,  short,  not  reaching  beyond  fifth.  Anterior 
wings  with  costal  cell  distinct,  the  transverse  vein  stout,  oblique,  a 
little  basad  of  insertion  of  basal  nervure,  as  in  MacGillivra/s  figure 
of  Mdcrophya;  basal  nervure  inserted  far  from  origin  of  cubital  (as 
in  Hoploeampa);  basal  and  first  recurrent  nervures  parallel;  marital 
cell  with  cross-vein  arched  upward  or  outward  (as  in  Mdcrophya), 
inserted  near  be^nning  of  last  third  of  third  submarginal  cell; 
second  submarginal  cell  very  long,  receiving  first  recurrent  nervure  a 
short  distance  before  middle;  third  submarginal  greatly  broadened 
apically,  with  the  lower  apical  comer  produced  (style  of  Macrophya); 
median  vein  (cubitus)  bent  or  angled  at  origin  of  basal  nervure,  its 
basal  part  straight  (style  of  8trombocero8);  basal  nervure  some  distance 
basad  of  transverse-median  (as  in  Stromboceros);  second  discoidal 
cell  with  its  side  on  first  discoidal  much  longer  than  that  on  third 
(as  in  Mdcrophya);  lanceolate  (anal)  cell  without  any  cross-nerviire, 
narrowed  subbasaUy  by  the  upward  bending  of  its  lower  nervure,  the 
bend  gradual,  not  at  all  abrupt.  Hind  wings  with  the  lower  apical 
comer  of  the  median  cell  just  before  the  end  of  the  broad  anal  (as  in 
8tr(mgyloga8ter),  but  the  upper  apical  comer  more  produced  (as  in 
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Emphjftus);  end  of  saboostal  oell  (media  of  MaoOillivray)  produced, 
its  f  aoe  on  radial  longer  than  that  on  discoidal,  that  on  cubital  very 
short  (st^e  of  Macnyphya);  cubital  very  long,  receiyuig  second  re- 
current nervure  well  before  its  middle  (approach  to  condition  of 
Macr<yphya). 

In  the  tables  by  MacGilliyray;  Bohwer,  etc.,  this  runs  positively  to 
Selandriinae,  and  on  account  of  the  form  of  the  body  falls  in  the  divi- 
sion Strongylogasterini  (Strongylogasterinae  of  A^miead).  On  the 
other  hand,  many  details  of  the  venation  are  like  those  of  Macrophyaf 
to  'widctt  the  insect  runs  in  Cresson's  table,  except  as  to  the  character 
of  the  hind  legs.  The  genus,  therefore,  seems  to  combine  the  charac- 
ters of  the  Selandriinae  and  Tenthredininae,  and  to  lend  support  to 
Ashmead's  opinion  that  the  Strongylogasterinae  should  be  associated 
with  the  latter  rather  than  with  the  true  Sdandriines. 

Type  qfHie  genus. — TcLenivrUesforiia,  new  species. 

TASNIUUIKB  rOBTI8»  new  ipedat. 

PUto  31,  fig.  14. 

Length,  14  mm.;  anterior  wing,  11  mm.;  antennae,  about  6  mm.; 
width  of  abdomen,  3.7  mm.;  head  and  thorax  black;  abdomen  ap- 
parently reddish,  infuscated  apically;  wings  hyaline.  The  follow- 
ing measurements  are  in  microns:  Anterior  wings:  First  mar^al 
cell  on  tlurd  submarginal,  1,056;  second  mar^al  on  third  submar- 
^nal,  336;  basal  nervure  on  first  discoidal,  864;  end  of  basal  to 
be^nning  of  cubital,  849;  first  submarginal  on  first  discoidal,  800; 
second  submarginal  on  first  discoidal,  704;  second  submarginal  on 
third  discoidal,  1,040;  third  submarginal  on  third  discoidal,  544;  lower 
side  of  third  submar^al  beyond  second  recurrent  nervure,  1,136; 
second  discoidal  on  first,  1,616,  and  on  third,  800.  Hind  wing:  Cubital 
cell  on  discoidal,  880;  lower  dde  of  cubital  beyond  discoidal,  1,170. 

Florissant,  lifiocene  shales. 

Type.— Cat.  No.  62542,  U.S.N.M. 

Among  an  the  fossil  sawfiies  from  Florissant,  this  closely  resembles 
only  MacTophya  pervehista  Brues,  from  which  it  is  distinguished  by 
the  parallel-sided  (not  at  all  oval)  abdomen  and  the  form  of  the  lanceo- 
late cell. 

HEBIADBS  PSISCUSp  Mw  ipectos  (MHidrflldM). 


Female. — ^Robust,  hairy,  black,  about  11.5  mm.  long;  anterior 
wing,  6  mm.  or  a  little  over;  wings,  hyaline;  scape  rather  short, 
probably  about  850  microns;  flageUum  thick,  240  microns  broad  near 
middle.  Stigma  well  developed;  two  submarginal  cells;  second 
(morphologically  third)  transversocubital  nervure  with  a  double 
ctirve,  its  lower  part  strongly  bulging  outward;  distance  from  end  of 
second  recurrent  nervure  to  lower  end  of  second  transversocubital 
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less  (96  m)  than  distance  from  lower  end  of  first  transversocabital  to 
insertion  of  first  recorrent  (128  m)i — &  character  of  Heriades  proper 
as  against  Cfhelostama;  second  recurrent  nervnre  with  an  even,  gentle 
outward  curve;  lower  end  of  basal  nervure  curved,  and  the  transverse- 
median  (which  is  400  §a  long)  in  a  strdght  line  with  it,  its  upper  part 
vertical,  but  the  lower  end  curved  basad,  as  is  characteristic  of  Heria- 
dines.  The  following  measurements  are  in  microns:  Width  (depth) 
of  stigma,  160;  width  (depth)  of  mar^al  cell,  368;  mai;^inal  cell  on 
first  submar^nal,  320,  and  on  second,  448;  total  length  of  second 
submars^al  cell,  850;  first  submar;^al  cell  on  basal  nervure,  about 
288,  and  on  first  discoidal  cell,  816;  second  submaiginal  cell  on  third 
discoidal,  672;  basal  nervure  on  first  discoidal  cell  (not  allowing  for 
curve),  762. 

Florissant,  in  the  Miocene  shales.    The  largest  Florissant  Heriade$. 

Type.—CBt.  No.  62643,  U.S.N.M. 

EXPLANATION  OF  PLATE  81. 

FiQ.  1.  Tipula  gardneri,  new  species.    Oligocene,  Gurnet  Bay,  Isle  ol  Wi^t. 

2.  Riphidia  brodieif  new  species.    Discal  cell  and  adjacent  parts.    Oligocene, 

Qumet  Bay,  Isle  of  Wi^t. 

3.  Mongama  cmc^ertUa,  new  species.    Oligocene,  Gurnet  Bay,  Isle  of  Wi^t. 

4.  Btbio  gurmtenrii,  new  species.    Oligocene,  Gurnet  Bay,  Ide  of  Wi^t. 

5.  BiJbio  oKgoeenuit  new  species.    Oligocene,  Gurnet  Bay,  Isle  of  Wig^t. 

6.  AereotrithiUi  ioopuUoomUf  new  species.    Antenna.    Mocene  (Florissant), 

Florissant,  Colorado. 

7.  MemmyiUi  oonemnia,  new  species.    Oligocene,  Gurnet  Bay,  Isle  <^  Wi^. 

8.  Rhamphomyia  hgpoUtha,  new  species.    BOocene  (Florissant),  Florissant,  Col- 

orado. 
Figs.  9, 10.  VwrtaU$  eaudatua,  new  species.    10.  Discal  cell  and  adjacent  parts. 

Ifiocene  (Florissant),  Florissant,  Colorado. 
Fig.  U.  ProtoiCMiM  perpanms,  new  species.    Discal  cell  and  adjacent  parts.    Oligo- 
cene, Gurnet  Bay,  Isle  of  Wig^t. 

12.  Aeolothripi  hrodieh  new  species.    Oligocene,  Gurnet  Bay,  Isle  of  Wig^t. 

13.  Sisyra  (?)  dimipta,  new  species.    Oligocene,  Gurnet  Bay,  Isle  of  Wig^t. 

14.  IkufduriUafortia,  new  epeciea.    Lanceolate  cell,  etc.,  of  anterior  wing.    Mio- 

4cene  (Fbrissant),  Florissant,  Colorado. 
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NEW  SPECIES  OF  SOUTH  DAKOTA  CRETACEOUS  CRABS. 


By  Maby  J.  Rathbun, 

Associau  in  Zoology ,  UhUed  States  National  Museum. 


The  fossil  crabs  described  below  were  sent  to  the  United  States 
National  Museum  for  identification  by  Mr.  W.  H.  Over,  of  the  Univer- 
sity of  South  Dakota,  Vermilion,  South  Dakota.  They  were  col- 
lected by  Mr.  Over  in  the  Pierre  Shales,  partly  at  Indian  Creek, 
Pennington  County,  in  the  summer  of  1914,  but  chiefly  at  Eastern, 
Corson  County,  in  the  smnmer  of  1916. 

The  most  niunerous  form  represents  a  new  type  of  Dromiacean  for 
which  it  is  necessary  to  construct  a  new  superfamily.  The  two 
remaming  species  are  referred  to  known  genera. 

The  type-specimens  have  been  given  to  the  United  States  National 
Museum,  while  duplicates  are  in  the  collection  of  the  University  of 
South  Dakota. 

Tribe  BRACHYURA. 
Subtribe  Dromiacea. 

In  tliiB  subtribe  the  oviducts  perforate  the  coxae  of  the  second  pair 
of  ambulatory  legs,  while  the  seminal  ducts  perforate  the  coxae  of  the 
last  pair  of  legs.  The  last  pair  of  legs  are  dorsal  in  position  and  nearly 
always  prehensile,  slender,  and  reduced  in  size. 

DAKOTICANCROIDEAE,  new  superfamUy. 

Stemiun  of  female  without  longitudinal  grooves.  Eyes  sheltered 
by  orbits  when  retracted.    No  lineae  anomuricae. 

This  superf amily  is  made  necessary,  because  the  species  here  de- 
scribed can  not  be  placed  in  the  Dromioideae,  in  which  the  sternum 
of  the  female  has  longitudinal  grooves,  nor  in  the  Homoloideae,  in 
which  the  eyes  are  incompletely  or  not  at  all  sheltered  by  orbits,  and 
lineae  anomuricae  are  nearly  always  present. 

DAKOTICANCRIDAE,  new  family. 

Same  characters  as  those  of  the  superfamily. 

DAKOnCANCER,  new  genua. 

Carapace  transverse,  thick,  deeply  grooved.  Front,  between  the 
eyes,  small.    Orbits  well  defined;  eyes  small,  tapering.    Outer  max- 
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illipeds  broad  and  flat,  but  advanced  beyond  the  front.  Chelipeds 
elongate,  merus  large,  palm  small,  fingers  ^  very  long.  Last  1^  yery 
small,  subdorsal. 

DAKOnCANCEE  OTERANA,  aew  spedM. 

Plate  32;  plate  33,  figs.  6-14. 

Type-locality. — South  Dakota:  Indian  Creek,  Pennington  CJounty; 
Pierre  Shale;  Upper  Cretaceous;  August,  1914;  W.  H.  Over;  two 
specimens,  holotype  and  paratype,  presented  by  the  University  of 
South  Dakota,  Vermilion,  South  Dakota. 

Holotype,— C9A,.  No.  32055,  U.S.N.M. 

AddiiUmal  material. — ^More  than  80  specimens  were  collected  at 
Eastern,  Corson  Coimty,  South  Dakota,  in  the  Pierre  Shales,  by 
W.  H.  Over,  July,  1915.  Most  of  these  are  in  the  University  of  South 
Dakota,  but  a  series  of  30  have  been  presented  to  the  United  States 
National  Museum. 

Measurements. — ^Holotype,  width  of  carapace,  30.2;  approximate 
length,  26;  approximate  thickness,  10;  width  between  the  outer 
angles  of  the  orbits,  15.4  mm. 

Description. — ^There  is  no  coiliplete  specimen  even  of  the  carapace, 
so  that  tiiis  description  is  a  composite  from  a  number  of  specimens. 
Carapace  thick,  transversely  suboblong;  gastro-cardiac  area  separ- 
ated by  a  deep  and  angled  groove  from  the  branchial  and  hepatic 
regions,  which  are  deeply  separated  from  each  other;  a  broad,  deep, 
transverse  branchial  groove  is  contmued  forward  on  the  nearly  ver- 
tical side-wall  of  the  carapaoe  toward  the  buccal  angles;  a  broad, 
shallower  groove  furrows  the  side-wall  just  below  the  hepatic  region; 
a  depression  follows  the  posterior  and  lateral  margins  of  the  carapace 
just  within  the  edge,  "nie  most  elevated  portions  are  covered  with 
small  granules;  the  intermediate  areas,  comprising  the  greater  part  of 
the  surface,  are  smooth  and  finely  punotate;  the  longitudinal,  granu- 
lated band  on  the  gastro-cardiac  is  not  interrupted  by  the  narrow, 
shallow  groove  which  separates  those  two  r^ons  from  each  other. 
The  inner  angle  of  the  branchial  region  is  prolonged  backward  and 
inward  in  a  narrow,  raised  peninsula,  nearly  surrounded  by  deep 
impressions  and  pits.  The  anterior  part  of  the  carapace  is  divided 
by  shallow  depressions  into  longitudinal  areoles,  four  on  either  side 
of  the  middle,  of  which  two  are  gastric  and  two  hepatic.  Posterior 
margin  granulate  and  slightly  arched,  meeting  the  side  margin  at  a 
rounded  angle. 

iThediaiaoterofthefliigerBlsglyenwithaneerTatloiL   Of  the  many  speotmens  taken,  only  one  shows 
a  trace  of  flngen,  and  these  exhlMt  such  an  mrasoal  shape  that  althou^  they  are  In  the  podtioti  when  one 
expects  fhagers,  i  «.,  bent  against  the  arm,  tt  may  later  be  proven  that  they  are,  lor  azampte,  me^ 
of  ambulatory  legs.    On  the  other  hand,  the  tra^tyresoltlng  from  their  great  length  and  lelatlveslender. 
liess  may  aoooqnt  for  tiM  destnictlon  Qf  aU  the  flnfers  which  this  large  ooUeotion  of  onbs  posse 
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Front  deflexedy  subtriangular,  broader  than  long,  bilobed  at 
extremity,  medially  grooyed,  sides  elevated,  granulate. 

Orbits  inclined  forward  and  outward  and,  in  front  view,  downward; 
divided  into  two  sockets,  the  inner  one  the  larger,  and  with  a  spine  on 
its  lower  border.  Eyes  reaching  very  little  into  the  second  socket 
and  tapering  distally. 

One  joint  of  the  antennule  is  seen  just  below  the  origin  of  the  eye 
and  has  granulated  edges. 

Outer  maxillipeds  only  partially  shown.  Exognath  half  as  wide  as 
endognath,  of  which  only  the  ischium  is  visible  and  that  has  the  end 
broken  off.  Even  so,  it  reaches  forward  beyond  the  line  of  the  ros- 
trum. There  appears  to  be  a  space  between  the  two  maxillipeds. 
Their  edges  are  finely  granulated. 

Chelipeds  over  twice  as  long  as  carapace.  Merus  massive,  a  little 
compressed,  widest  at  the  middle,  granules  in  several  rows  on  the  mar- 
gins, scarce  elsewhere.  Carpus  slightly  longer  than  wide,  outer  or 
upper  surface  granulate,  with  a  longitudinal  groove  throu^  its  mid- 
dle, inner  margin  spinulose.  Palm  nearly  as  high  as  its  superior 
length,  granules  arranged  irregularly  in  wide  lengthwise  bands,  and 
more  spinulose  than  elsewhere.  Fingers  elongate,  two  or  three  times 
as  long  as  palm,  compressed,  granulate  about  the  edges.  The  fingers 
themselves  are  not  preserved,  but  only  their  impression. 

Only  the  proximal  portions  of  the  ambulatory  legs  can  be  made  out. 
First  three  pairs  similar  and  of  good  size;  the  ischium  and  merus 
joints  are  granulate,  and  the  latter  are  compressed.  The  last  pair  are 
slender  and  much  reduced  in  length  and  are  probably  subdorsal;  very 
little  of  them  remains  except  the  first  segment. 

Most  of  the  specimens  showing  the  ventral  surface  are  males,  but 
five  are  females.  The  genital  ducts  are  to  be  seen  at  the  base  of  the 
fifth  pereiopods  in  the  male,  of  the  third  in  the  female.  The  sternal 
segments  are  granulate  through  the  middle;  the  first  segment  bears 
a  transverse  depression.  The  abdomen  is  composed  of  seven  separate 
segments  in  both  sexes;  in  the  male  it  is  oblong  with  the  sides  some- 
what conveigent,  in  the  female  it  is  subovate. 

RdationaJiips. — This  form  approaches  Polycnemidium  pustuUmmh 
Reuss  from  the  Cretaceous  of  Bohemia,^  in  the  areolation  of  the  cara- 
pace and  the  extent  of  the  fronto-orbital  region,  but  the  latter  has 
the  carapace  more  strongly  convergent  posteriorly  and  nothing  is 
known  of  its  appendages. 

■  D«iik.  k.  Akad.  Wiss^  maULHiatar.  CL,  yoL  17, 1860,  p.  6,  pL  3,  fig.  1. 
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Superfanuly  HOMOLOIDEAE. 

Family  HOMOLIDAE. 

Genua  UOMOLOFSIS  (Garter,  Ma)  BeH 

Eovnolopiis  Bell,  Mono.  Fobs.  Malac.  Croat.  Gr.  Britain,  pt.  2,  1862,  p.  22. 

HOM OLOPSIS  PUNCTATA,  mw  ipertM. 

Plate  33,  figs.  1-3. 

Type-locality. — South  Dakota:  Eastern,  Corson  County;  Pierre 
Shale;  Upper  Cretaceous;  July,  1915;  W.  H.  Over;  one  specimen, 
holotype,  presented  by  the  University  of  South  Dakota,  Vermilion, 
South  Dakota. 

Holotype.— CB,t.  No.  32068,  U.S.N.M. 

Measurements. — ^Length  of  carapace  of  holotype,  19;  width  (esti- 
mated), 26  mm. 

Description  ofTiolotype. — Carapace  only,  with  a  longitudinal  break 
on  each  side  across  the  entire  length.  The  posterior  two-thirds  is 
fairly  level  except  toward  the  side  margins,  but  the  anterior  third 
curves  strongly  downward.  The  grooves  separating  the  gastric  and 
cardiac  regions  from  the  branchial  region,  and  the  epibranchial  from 
the  mesobranchial  lobe,  and  those  limiting  the  hepatic  region  are 
very  deep.  Much  shallower  grooves  limit  the  mesogastric  and  uro- 
gastric  regions,  and  the  mesobranchial  lobe  posteriorly.  The  surface 
of  the  carapace  is  finely  and  uniformly  punctate  except  on  the  elevated 
portions,  which  are  roughened  with  fine  uneven  granules,  many  of 
which  on  the  posterior  part  of  the  carapace  are  combined  in  short 
transverse  lines.  The  elevations  form,  in  the  main,  regularly  placed 
bosses  or  areoles  well  separated ;  four  of  these  bosses  are  on  the  meso- 
gastric region,  two  being  median  and  two  transverse  and  side  by  side 
at  the  widest  part;  there  is  one  boss  on  each  epigastric  lobe,  and  three 
large  and  one  small  on  each  protogastric  lobe ;  two  large  and  one  small 
boss  on  each  epibranchial  lobe.  The  cardiac  region  has  one  large  flat 
elevation,  subtriangular,  widest  in  front.  The  mass  of  granules  on 
the  mesobranchial  lobe  is  transversely  oblique,  following  the  shape 
of  the  lobe.  On  the  metabranchial  lobes  the  granules  are  more  scat- 
tered and  less  elevated  than  elsewhere. 

The  front  between  the  eyes  is  equilaterally  triangular,  strongly 
bent  down,  surface  concave,  tip  apparently  blunt.  There  are  two 
tubercles  or  spines  (broken  off)  on  the  upper  border  of  the  orbit, 
besides  one  at  the  outer  angle. 

On  the  lateral  margin  there  is  a  small  spine  not  far  from  the  orbit, 
a  large  spine  and  two  or  three  small  ones  on  the  hepatic  region,  and 
two  (one  below  the  other)  on  the  epibranchial  lobe. 

Posterior  miai^in  bordered  by  a  thin  raised  granulated  rim. 
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BeUUioTuihips. — This  species  has  considerable  resemblance  to  H. 
edwardsn  ^  Bell,  the  type-species  of  the  genus,  but  in  the  latter,  the 
protogastric  lobes  are  each  partially  separated  from  the  metagastrio 
lobes  by  a  deep,  transversely  oblique  furrow,  the  cardiac  region  bears 
a  small  tubercle  at  its  middle,  the  surface  is  eyerywhere  granulated. 

H.  depressa  Carter,'  from  the  same  localities  as  edwardsiif  is  also 
granulated  throughout  and  lacks  the  large  areolar  tubercles  of  punctata. 

Our  species  is  near  H.  transiens  Segerberg*  from  the  Cretaceous  of 
Denmark,  which  however,  has  no  large  mesogastric  tubercles,  and  has 
three  instead  of  four  tubercles  on  each  protogastric  lobe. 

H.  richardsoniWoodWBxd,^  from  the  Cretaceous  of  British  Columbia, 
and  H.  japonica  Yokoyama,*  from  the  early  Tertiary  of  Japan,  have 
a  carapace  much  narrower  anteriorly  than  those  above  mentioned. 
They  should  probably  be  referred  to  a  distinct  genus. 

Subtribe  OXYSTOMATA. 

?  Family  CALAPPIDAE. 

Gemis  CAMPYLOSTOMA  BelL 

Campylottoma  Bbll,  Mono.  Foes.  Malac.  Crust.  Gr.  Britain,  pt.  1, 1857,  p.  23. 
CAMFTLOarOMA  PIKBRKNSB,  Mw  spedM. 

Plate  33,  figs.  4-5. 

Type4ocality. — South  Dakota:  Eastern,  Corson  County;  Pierre 
Shale;  Upper  Cretaceous;  July,  1915;  W.  H.  Over;  two  specimens, 
holotype  and  paratype,  presented  by  the  University  of  South  Dakota, 
Vermilion,  South  Dakota. 

Holotype.— Cf^t.  No.  32057,  U.S.N.M. 

Description  of  holotype. — ^An  incomplete  carapace,  showing  dorsal 
siuiace  and  an  indication  of  the  extent  of  one  orbit.  The  orbit  has  a 
somewhat  dorsal  inclination,  is  slightly  acutangled  externally  and 
has  a  tooth  on  the  upper  margin.  The  outer  surface  of  shell,  where 
it  persists,  is  finely  granulate.  Spines  conical.  Five  spines  in  a 
transverse  row  on  the  gastric  region,  which  arches  upwards  toward 
the  middle;  row  not  quite  straight,  but  slightly  concave  forward; 
distance  from  the  middle  spine  to  those  of  the  submedian  pair  less 
than  from  the  latter  to  those  of  outer  pair.  A  median  ridge  runs 
back  to  the  hinder  border  of  the  cardiac  region,  and  bears  five  spines, 

1  Maaa  Foss.  Ifalac  Cnist.  Gr.  Britain,  pt.  2, 1862,  p.  23,  pL  5,  figs.  1  and  2.  From  tha  Gault  at  Foikaa- 
Btooa  and  tha  Qreeosand  at  CambridgB. 

sQnart.  Joam.  Oeol.  Boo.  London,  ydl.  64, 1896,  p.  22,  pL  1,  fig.  6. 

*Gaol.Ffiren.lStookholmF<SrliandL,yol.22,1900^Hafta^p.36e,pL8,figB.^8.  AlbO, Woodwaid, Gad. 
Mag.,  London,  naw  sar.,  dec.  4,  yol.  8, 1901,  p.  499. 

*  Quart.  Joum.  GaoL  Soc.  London,  yoL  82, 1896,  p.  224,  tazt-flg.  8. 

•  Joum.  ColL  8d.  In^Mr.  Unhr.  Tokyi),  yoL  27, 1911,  art.  20^  p.  12,  pL  8,  fig.  4. 
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viz,  one  mesogastric,  besides  the  one  above  mentioned,  one  urogas- 
trio,  two  cardiac;  the  anterior  of  the  gastric  spines  is  the  largest  of 
all.  On  the  inner  branchial  region  there  is  a  short,  nearly  longitu- 
dinal ridge,  inclining  a  little  inward  anteriorly,  and  bearing  a  spine  at 
each  end,  the  posterior  spine  the  larger;  on  ihe  right  side  there  is  a 
small,  low  spine  on  the  anterior  slope  of  the  posterior  spine;  this 
accessory  spine  is  wanting  on  the  left  side.  A  short  but  high,  oblique 
ridge  runs  to  the  postero-lateral  margin,  rises  in  a  low  spine  ante- 
riorly and  terminates  posteriorly  in  a  strong  spine  which  points  back- 
ward and  outward,  but  is  broken  off  at  base.  Short,  low,  obUquely 
transverse  ridges  lead  to  two  other  lateral  spines.  All  the  lateral 
margmal  spines  are  broken  off  close  to  their  origin.  They  appear  to  be 
four  in  number,  and  with  an  hepatic  and  an  outer  orbital  spine  form 
an  almost  semicircular  row  of  six  spines.  The  pterygostcmiian  region 
is  produced  well  beyond  the  first  of  these  spines  and  bears  a  spine 
which  is  a  Uttle  in  advance  of  the  angle  of  the  orbit. 

Description  of  paratype. — Smaller  than  holotype,  with  all  spines 
broken  off,  and  with  rostrum  visible;  this  is  smdl,  triangular,  surface 
concave,  with  a  deep,  longitudinal  furrow,  tip  rounded. 

Measurements. — Estimated  width  of  carapace  of  holotype,  at 
widest  part,  in  front  of  middle,  28  mm.  Width  of  paratype  at  same 
point,  18.6  mm.;  approximate  length  of  same,  20  mm.;  width  across 
front  and  orbits,  8.6  mm. 

BelationsJiips. — ^This  species  resembles  C.  matviiforme  Bell,*  the 
type-species  of  the  genus,  from  the  London  Clay  (Eocene)  of  the  Isle 
of  Sheppey,  England,  in  the  presence  of  spines  or  tubercles  on  the 
dorsal  surface  and  spines  on  the  margin.  In  pierrense  the  spines  are 
more  numerous  (6  marginal  instead  of  6),  the  front  is  simple  instead 
of  bifid,  and  the  pterygostomian  region  is  much  more  prominent. 

As  the  specimens  in  hand  show  none  of  the  appendages,  I  am  unable 
to  improve  upon  the  present  grouping  of  this  genus  in  the  Matutinae. 
The  obliquely  vertical  surface  in  front  of  and  below  a  line  drawn 
between  the  outer  orbital  spine  and  the  pterygostomian  or  subhepatic 
spine,  is  suggestive  of  the  concave  suborbital  siu*f ace  in  many  species 
of  Hepatus.^  A  prominent  subhepatic  spine  exists  often  in  the  Oxy- 
rhyncha,  as  in  our  common  spider  crabs,  Lifnnia.^ 

1  Mono.  F08B.  llalao.  Crust.  Or.  Britain,  pt.  1, 1867,  p,  23,  pi.  8,  figs.  8-10. 
s  LatreiUe,  Hist.  Nat.  Crust.,  vol.  8,  year  10  (1801-2),  p.  22. 

*S€e  Proc.  U.  B.  Nat.  Kus.,  vol.  15, 1802,  pi.  31,  figs.  1,  2;  the  maiglnal  spine  behind  the  orbit  is  on 
a  much  lower  level  than  the  suooeeding  spines. 
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EXPLANATION  OF  PLATES. 
(Figures  enlaiged  nearly  1)  tunes.) 

PULTB  32. 
DakoiicanctT  fyoerana. 

Fig.    1.  Holotype,  male,  ventral  view. 

2.  Holotyx>e,  male,  dorsal  view. 

3.  Holotype,  male,  posterior  view,  showing  bases  of  hind  legs  and  genital  ducts. 

4.  Paratype  &,  male,  anterior  view,  showing  eyes. 

5.  Paratype  a,  dorsal  view,  showing  part  of  posterior  margin  of  carapace. 

6.  Paratype  2,  ventral  view,  showing  sternum  of  female. 

7.  Paratype  ^,  dorsal  view,  to  show  outline  of  front. 

8.  Paratype  (f,  ventral  view,  showing  genital  ducts  of  female. 

9.  Paratype  c,  ventral  view,  showing  abdomen  of  female. 

10.  Paratype  «,  ventral  view,  showing  abdomen  of  male. 

11.  Paratype  &,  ventral  view,  showing  portion  of  maxlllipeds. 

Platb  33. 

Figs.  1-3.  HomolopHs  punctata^  holotype.    1.  Anterior  view.    2.  Dorsal  view.    3* 
Right  side,  in  profile. 
4-n5.  Campylostoma  pierrense.    4.  Holotype,  dorsal  view.    5.  Paratype,  dorsal 

view. 
6-14.  Dakotieancer  overana. 
Fig.      6.  Paratype/,  manus. 

7.  Paratype/,  cheliped  (merus,  carpus,  manus). 

8.  Paratype  ft,  left  edde  of  carapace,  in  profile. 

9.  Paratype  d,  right  side,  in  profile. 

10.  Paratype  c,  right  side,  in  profile. 

11.  Paratype  g,  carpus  of  cheliped. 

12.  Paratype  </,  manus. 

13.  Paratype  h,  extremities  of  two  ambulatory  legs. 

14.  Paratyx>e  j,  cheliped  (merus  and  impressions  of  fingers). 
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-^DIAGNOSES  OF  NEW  SPECIES  OF  MARINE  BIVALVE  MOL- 
LUSKS  FROM  THE  NORTHWEST  COAST  OF  AMERICA  IN 
THE  COLLECTION  OF  THE  UNITED  STATES  NATIONAL 
MUSEUM. 


By  WnxiAK  Healet  Dall, 
Honorary  Cwrator  of  MoUuthf  United  StaUi  National  Mu$euM. 


Having  in  preparation  a  check  list  of  the  bivalve  moUusks  con- 
tained in  the  marine  fauna  of  the  region  including  the  coasts  from 
Point  Barrow  in  the  Arctic  to  San  Diego,  California,  it  was  found 
that  a  comparatively  large  number  of  the  species  in  the  collection 
of  the  United  States  National  Museum  were  undes'cribed. 

To  avoid  launching  into  the  literature  a  quantity  of  manuscript 
names  the  present  diagnoses  have  been  prepared.  It  is  hoped  at  no 
very  distant  date  to  furnish  fuller  data  concerning  these  species,  in- 
cluding suitable  figures. 

In  the  descriptive  matter  following,  wh^i  a  station  number  is  given 
it  refers  always  to  the  number  of  a  dredging  station  of  the  United 
States  Fisheries  Steamer  Albaiross.  The  data  relating  to  these  sta- 
tions have  been  printed  by  the  Bureau  in  its  Bulletins.  Those  species 
not  referred  to  a  station  nimiber  were  collected  by  private  persons, 
including  the  writer,  at  various  times  during  the  last  sixty-five  years, 
one  species  having  been  picked  up  by  Major  Rich  during  the  Mexican 
War. 

The  typical  specimens  are  all  preserved  in  the  collection  of  the 
United  States  National  Musemn.  Had  the  undescribed  species  be- 
knging  to  the  more  southern  faima  now  in  the  collection  been  in- 
cluded, the  number  would  certainly  have  been  greatly  increased. 
These  forms,  however,  are  reserved  for  treatm^it  later. 

In  the  descriptions  when  the  beaks  are  said  to  be  a  certain  distance 
behind  the  end  of  the  shell,  the  distance  is  measured  from  a  vertical 
line  dropped  from  the  umbo  to  the  basal  margin,  and  at  the  level  of 
the  most  distant  point  of  the  end  of  the  shell  referred  to.  This  vertical 
line  indicates  the  height,  the  length  being  measured  on  a  horizontal 
line  parallel  with  the  base  of  the  shell  in  a  general  sense.  The  diame- 
ter is  the  maximum  distance  from  the  outside  of  one  valve  to  the  out- 
side of  the  other,  taken  at  right  angles  to  the  vertical  plane  of  the 
valves.    Measurements  are  all  in  millimeters. 

Proceedings  U.  8.  National  Museum,  Vol.  62-No.  2183. 
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NUCIJLA  CARDARA.  M 

Shell  polished,  light  olive-greeiii  thin,  elongate-oval,  with  8  anterior 
and  18  posterior  prominent  teeth,  the  resilifer  prominent  and  largely 
free  from  the  hingeline,  the  interior  very  peariy,  the  valve-margin 
smooth,  the  beaks  hardly  prominent,  situated  5  mm.  behind  the 
anterior  end  of  the  shell  and  showing  the  whitish  prodissoconch. 
Length,  16 ;  height,  1 1 .5 ;  diameter,  8  mm.   Cat.  No.  265905,  U.S.N 31 

Station  5673,  in  1090  fathoms,  mud,  off  San  Diego,  Califomia. 

This  elegant  shell  has  no  sculpture  except  incremental  lines  whidi 
are  hardly  visible,  but  toward  the  margin  become  strong  at  intervals, 
but  without  regularity.  The  periostracmn  near  the  beaks  becomes 
dark,  and  in  the  closed  shell  suggests  MaUeda.  There  is  no  lunular 
boimdary  aroimd  the  subumbonal  depression. 

NUCULA  DARBLLA,  new  ftdM- 

Shell  small,  inflated,  subtriangular,  the  anterior  end  slightly  shorter; 
periostracimi  dark  olive,  the  surface  smooth  except  for  somewhat 
irregular,  inconspicuous  incremental  lines,  but  under  a  lene  showing 
faint  close  radial  striae;  lunule  large,  distinctly  limited  by  an  im- 
pressed line,  mesially  with  a  slight  pout;  about  five  anterior  and  eight 
posterior  hinge  teeth,  the  resilifer  deep,  small,  central,  not  projecting; 
inner  margins  of  the  valves  sharply  radially  grooved;  beaks  pointed, 
showing  the  prodissoconch  plainly.  Length,  4;  height,  3;  diameter, 
2.7  mm.    Cat.  No.  111424,  U.S.NJkf. 

Station  2923,  822  fathoms,  off  San  Diego,  Califomia. 

NUCULA  UNKI,  new  ftdifc 

Shell  small,  inflated,  smooth,  dark  oUve,  very  inequilateral,  sub- 
triangular,  the  anterior  end  shorter;  lunule  large,  bounded  by  a  faint 
keel;  beaks  prominent  showing  the  whitish  prodissoconch;  six  an- 
terior and  eleven  posterior  hinge  teeth;  valve-margin  entire;  the 
resilifer  small,  deeply  set,  subumbonal,  not  projecting.  Length,  6; 
height,  5;  diameter,  3.6  mm.    Cat.  No.  107649,  U.S.NJkf. 

Station  3034, 24  fathoms,  mud ;  off  Point  Fermin,  Lower  Califomia. 

NUCULA  QUnUCA,  new  ftdM- 

Shell  small,  dark  oUve  inclining  to  black,  polished,  with  rather  rade 
irregular  incremental  lines;  rounded  triangular,  the  anterior  end  very 
short;  valves  inflated  with  seven  anterior  and  twelve  post^or  hinge- 
teeth,  the  resilifer  narrow,  elongated,  very  obUque,  almost  parallel 
with  the  posterior  dorsal  margin,  hardly  projecting;  inner  margin  of 
the  valves  entire;  beaks  prominent  showing  the  prodissoconch, 
lunule  obscure.  Length,  8;  height,  6;  diameter,  3.5  mm.  Cat.  No. 
208727,  U.S.N.M. 

Chugachik  Bay,  Cooks  Inlet,  Alaska,  in  60  fathoms,  gravelly 
bottom. 
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NUCIJLA  PBntlOLA,  mtw 

Shell  minute,  ovate,  inflated,  the  form  resembling  CfreneHa  columr 
hiana,  the  prodissoconoh  visible  on  the  rather  inflated  beaks;  lunule 
obscure;  oolor  greenish  olive,  smooth  and  polished;  valve  margins 
smooth,  hinge  line  very  short.  Length,  1.25;  height,  2;  diameter, 
1.5  mm.    Cat.  No.  271416,  U.S.N.M. 

Off  Santa  Rosa  Island,  California,  in  53  fathoms,  mud.  The  solid 
shell  and  inflated  form  of  this  minute  Nucula  seem  to  indicate  that  it 
is  not  an  immature  shell. 


LBDA  NAYISA,  Mw  i 

Shell  elongate,  arcuate,  inequilateral,  with  slender  recurved  rostrum 
and  well-marked  smooth  impressed  escutcheon  but  no  lunule;  base 
oonvexly  arcuate,  rostrum  obliquely  truncate,  anterior  end  evenly 
roimded;  beaks  obscure,  5.5  mm.  from  the  anterior  end;  sculpture  of 
numerous  sharp  concentric  low  ridges,  with  wider  flat  interspaces, 
obsolete  toward  the  rostrum;  anterior  teeth  about  twelve,  posterior 
about  twenty,  the  resilifer  minute,  subumbonal,  not  projecting; 
interior  chalky,  a  small  medial  ridge  near  the  end  of  the  rostrum. 
Height,  7;  length,  16;  diameter,  5  mm.    Cat.  No.  208770,  U.S.N.M. 

Off  the  Farallones  Islands,  California,  in  191  fathoms,  sand;  bottom 
temperature  44®.  5. 

LBDA  AMUTA.  new  i 


Shell  light  olivaceous,  elongate,  compressed,  the  posterior  dorsal 
margin  nearly  straight;  beaks  low,  polished,  about  3.5  mm.  from 
the  anterior  end,  showing  the  whitish  prodissoconoh;  the  smooth  sur- 
face continues  for  a  short  distance  when  the  sculpture  changes  to 
sharply  evenly  lamellose  with  slightly  larger  interspaces  wider  on  the 
rostral  area  which  is  defined  by  the  angular  turn  of  the  lamellae 
which  stop  short  at  the  sharp  margin  of  the  long  impressed  escutcheon ; 
interior  porcellanous,  with  twelve  anterior  and  sixteen  posterior 
teeth,  the  resilifer  minute,  subumbonal,  hardly  projecting.  Length, 
11.3;  height,  4.5;  diameter,  3.0  mm.    Cat.  No.  209252,  U.S.N.M. 

Station  4351,  off  San  Diego,  California,  in  488  fathoms,  muddy  bot- 
tom. This  elegant  shell  recalls  L.  coneteUata  of  the  Panama  fauna, 
but  the  rostrum  is  more  simply  sculptured. 

LBDA  OXIA.  Mw  spMlM. 

Shell  minute,  rounded  in  front,  very  acute  behind,  the  valve  end- 
ing in  a  sharp  point;  base  arcuate,  beaks  low,  subcentral,  dorsal 
slopes  nearly  straight;  scidpture  of  regular,  equal  concentric  ridges 
witii  subequal  interspaces,  a  depressed  ray  from  the  beak  to  the  base 
anteriorly,  a  deeply  impressed,  concentrically  striated  escutcheon 
bordered  by  a  rounded  keel;  lunule  linear;  about  eight  teeth  on  either 
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side  of  a  minute  resilifer.    Length,  4.5;  height,  3;  diameter,  1  mm. 
Cat.  No.  214448,  U.S.N.M. 

Station  2901,  off  Santa  Rosa  Island,  California,  in  48  fathoms, 
muddy  bottom.    This  speoies  is  related  to  L.  commutata. 

^  UBDA  UOGONA.  imw  ftdM- 

Shell  small,  light  yellowish,  concentrically  sculptured  with  prom- 
inent elevated  ridges  with  wider  interspaces,  except  on  the  beaks 
where  the  prodissoconch  is  relatively  large  and  perfectly  smooth,  the 
ooncentric  sculpture  commencing  abruptly;  beaks  low,  and  about  3 
mm.  from  the  anterior  end;  base  slightly  arcuate,  dorsal  slopes  direct, 
rostrum  abruptly  truncate;  posterior  dorsal  area  with  two  obscurely 
elevated  rays  over  which  the  concentrio  sculpture  is  higher,  but  it 
becomes  reduced  to  striation  upon  the  strongly  impressed  escutcheon; 
teeth  mudi  crowded,  about  twelve  posterior  and  about  the  same  num- 
ber in  front  of  the  minute  subumbonal  resilifer.  Length,  9;  height, 
6.3;  diameter,  3.3  mm.    Cat.  No.  214089,  U.S.N.M. 

Station  3604,  Bering  Sea,  iq  1401  fathoms,  mud. 

This  species  differs  from  the  young  of  L.  radiaia  Krause,  by  its  more 
conspicuous  and  regular  sculpture  and  by  the  absence  of  radiating 
threads.    It  probably  attains  a  larger  size. 

LEDA  FOSSA  BalrcU  1869. 

Variety  sculpta  DalL  This  form  has  regular  concentric  ripples  on 
the  beaks,  behind  a  faint  depressed  ray  near  the  anterior  end  and  on 
the  keels  on  either  side  of  the  escutcheon.    Cat.  No.  107688,  U.S.N3f. 

Station  2855,  southeast  of  Alaska  Peninsula,  in  66  fathoms,  mud. 

Variety  vaginata  Dall.  This  differs  from  the  last  in  having  the 
concentric  sculpture  finer  and  lees  evident,  and  spread  over  ihe  entire 
sheU.    Cat.  No.  226072,  U.S.N.M. 

Station  4244,  at  Easa-an  Bay,  Alaska,  in  50  fathoms,  mud. 

Variety  curtulosa  Dall.  Shdl  resembling  yariety  sculpta  but  rela- 
tively shorter  than  that  or  the  typical  form.    Cat.  No.  33771,  U.S.N.M. 

Unalaska  Harbor  in  60  fathoms  on  the  Ridge. 

LEDA  GOMPHOmEA,  mw  ftdM- 

Shell  elongate,  inequilateral,  smooth,  polished,  the  rostrum  ob- 
liquely rounded-truncate,  the  anterior  side  rounded  and  shorter; 
beaks  small,  but  pustule  like,  5  mm.  from  the  anterior  end,  the  prodis- 
soconch distinct;  teeth  small  and  numerous,  about  25  in  front  of  and 
35  behind  the  small  oblique  resilifer;  posterior  basal  and  dorsal  mar- 
gins nearly  straight,  the  escutcheon  narrow,  long,  impressed,  and 
striated.  Length,  17.5;  height,  8;  diameter,  4  mm.  Cat.  No. 
212889,  U.S.N.M. 

Station  3346,  off  Tillamook  Bay,  Oregon,  in  786  fathoms. 
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LPU  FUaOONA.  air  ipirlw, 

Shell  smalli  subtriangular,  rounded,  thin,  dull  olive,  the  anterior 
slightly  shorter  than  the  posterior  end,  the  base  arcuate;  the  posterior 
end  attenuated,  ccmpreesed,  pointed;  sculpture  of  fine  conoentrio 
threads,  close  set  and  covering  the  anterior  two-thirds  of  the  valves, 
stopping  abruptly  at  the  posterior  third  where  the  compression 
begins;  beaks  not  prominent,  a  small  and  narrow  lunule  and  escutch- 
eon indicated;  hinge  with  8  anterior  and  about  4  posterior  teeth, 
the  reeilifer  small,  subumbonal,  not  projecting.  Length,  4;  height, 
2.7;  diameter,  1.7  mm.    Cat.  No.  215597,  U.S.N.M. 

Station  2923,  off  San  Diego,  in  822  fathoms,  mud. 

LBDA  PHENAXIA,  mew  ipiriw. 

Shell  small,  soUd,  plump,  smooth  except  for  faintly  evident  incre- 
mental lines  and  dehcate  radial  striulae;  periostracum  dark  olive, 
inunediately  under  the  beaks  blackish  for  a  short  distance;  base 
evenly  arcuate,  dorsal  slopes  nearly  straight;  beaks  nearer  the  ante- 
rior end,  full,  not  pointed,  with  a  short-cordate  lunular  impression  and 
narrow,  elongate  escutcheon,  neither  defined  by  any  sharp  boundary; 
hinge  very  strong  for  the  size  of  the  shell,  with  about  8  or  9  long  teeth 
on  each  side  of  a  rather  small  strong  r^ulifer.  Length,  4.5;  height, 
3.5;  diameter,  1.3  mm.    Cat.  No.  215596,  U.S.N.M. 

Station  2923,  off  San  Diego,  California,  822  fathoms,  mud. 

The  short  blackish  patch  of  periostracum  directly  between  the 
beaks  gives  this  Uttle  shell  the  aspect  of  a  Tlndaria,  and  the  strong 
hinge  makes  the  shell  very  difficult  to  open,  but  the  ligament  is 
strictly  internal. 

LEDA  SPARGANA.  Mw  ipirlw, 

Shell  small,  elongate,  inequilateral,  pale  olivaceous,  compressed; 
prodissoconch  conspicuous,  otherwise  the  beaks  are  low,  and  about 
4  mm.  from  the  anterior  end  of  the  shell;  sculpture  of  low  concentric 
ridges,  stronger  anteriorly,  sparser  toward  the  beaks,  and  obsolete  on 
the  dorsal  area  behind;  there  is  an  obscure  radial  depression  ante- 
riorly, and  two  obscure  radial  ridges  on  each  side  of  the  impressed 
escutcheon  where  the  dorsal  margin  of  the  valves  is  prominently  ele- 
vated; there  are  about  12  anterior  and  18  posterior  teeth,  the  resilifer 
is  small,  rotund,  and  subumbonal;  there  is  a  small  mesial  ridge  near 
the  end  of  the  rostrum  internally.  Length,  12;  height,  5;  diameter, 
2.6  mm.    Cat.  No.  208897,  U.S.NJ4. 

Station  4367,  off  Point  Loma,  San  Diego  County,  California,  in  215 
fathoms,  mud. 

LEDA  HAMATA  Carpntar,  1M4. 

Variety  limata  Dall.  In  this  variety  the  valves  have  the  same  pro- 
file as  in  the  typical  form  but  the  strong  concentric  sculpture,  which  is 
so  uniform  in  the  northern  spedmons  of  this  species,  is  subject  to 
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extraordinary  mutatioDSi  which  taken  alone  would  appear  to  represent 
perfectly  distinct  species.  In  the  extreme  form  of  this  variety  the 
surface  of  the  disk  is  perfectly  smooth.  In  another  mutation  there 
are  a  few  very  coarse  concentric  ridges  near  the  umbones.  In  still 
another  the  umbonal  region  is  smooth  and  the  ridges  appear  near  the 
basal  margin  only.  The  keels  on  the  rostrum  in  typical  limata  are 
plain,  in  other  specimens  there  may  be  successive  prominent  concen- 
tric ridges  rising  into  pustules  where  they  intersect  the  keels.  Almost 
every  combination  of  these  characters  may  be  found  in  a  large  series 
of  the  species.  These  fluctuations  appear  to  be  connected  with  the 
southern  habitat,  being  most  violent  in  specimens  collected  at  La  Paz, 
just  inside  the  Gulf  of  California.  A  somewhat  similar  series  of  mu- 
tations has  been  noticed  in  one  of  the  species  from  the  Miocene  of 
Virginia.    Cat.  No.  211292,  U.S.N.M. 

Station  (of  the  typical  specimens)  2902,  off  Santa  Rosa  Island, 
California,  in  50  fathoms. 

TOLDIA  OLEACINA,  new  species. 

Shell  small,  plump,  smooth  except  for  faint  incremental  lines,  bril- 
liantly pohshed,  of  a  bright  yellow  brown  with  a  slight  olivaceous 
tint  toward  the  beaks;  egg-ovate,  rounded  and  broader  in  front, 
attenuated  behind;  base  broadly  arcuate,  dorsal  margin  gently 
curved;  beaks  low,  6  mm.  from  the  anterior  end;  no  defined  lunule 
or  escutcheon;  13  anterior  and  11  posterior  hinge  teeth,  the  resilifer 
subumbonal,  cup-like;  the  pallial  line  has  a  slight  shallow  sinus  near 
the  posterior  adductor  scar.  Length,  16;  height,  9;  diameter,  6  mm. 
Cat.  No.  223407,  U.S.N.M. 

Arctic  Ocean  north  of  Bering  Strait,  Captain  Healy. 

This  brillant  species  recalls  several  of  the  Arctic  species,  but  does 
not  exactly  agree  with  any  of  them. 

TOLDIA  SBCUNDA,  new  spedes. 

Shell  large,  thin,  inequilateral,  inflated,  subtruncate  and  recurved 
behind;  color  of  a  light  grayish  olive,  more  or  less  disposed  in  zones; 
this  shell  much  resembles  Y.  thrtuAarformis  Storer,  though  it  does 
not  attain  so  great  a  size;  it  differs  by  the  absence  of  the  oblique  ele- 
vated posterior  ray  from  the  umbones,  in  being  more  attenuated 
behind,  and  in  general  more  cylindrically  inflated;  the  valves  hardly 
gape  in  front,  and  less  behind  than  in  diat  species;  the  hinge  teeth 
are  more  numerous  and  smaller  than  in  ihr(uAarf(mms  of  the  same 
length.  There  are  24  anterior  and  20  posterior  teeth,  the  resilifer  is 
similar  to  but  smaller  than  in  the  species  referred  to  abovci  which 
has  20  anterior  and  10  posterior  teeth  in  a  valve  of  tl^  same 
length.  Length,  39;  height,  22;  diameter,  14  mm.  (Cat.  No.  107688, 
U.S.N.M.) 

Station  3077,  in  Clarence  Strait,  Alaska,  in  322  fathoms,  mud. 
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TOUMA  BBBINGIANA.  mtm  ipirlw, 

Shell  large^  thiiii  smooth,  except  for  Imes  of  growth,  brilliantly 
polished,  inequilateral,  hardly  rostrate,  rounded  at  each  end,  less 
compressed  behind  than  Y.  secunda;  color  a  rich  yellowish  brown, 
slightly  olivaceous  near  the  umbones;  valves  closing  completely; 
escutcheon  striated,  narrower  than  in  secunda;  beaks  very  low,  24 
anterior  and  17  posterior  teeth,  the  resilifer  ample,  cup-shaped,  pro- 
jecting. The  pallial  sinus  is  rather  large  and  rounded.  Length,  40; 
height,  22;  diameter,  16  mm.    Cat.  No.  226195,  U.S.NJkf. 

Station  3607,  Bering  Sea,  off  the  Pribiloff  Islands,  in  987  fathomsi 
mud. 

TOU>U  OBCIA.  iMW  ipirlM, 

Shell  small,  thin,  pale  olive,  brilliantly  polished,  smooth,  equilat- 
eral; base  deeply  arcuate;  beaks  not  prominent,  the  posterior  end 
slightly  compressed,  pointed  and  attenuated,  the  anterior  end  rounded; 
hinge  with  8  anterior  and  6  very  minute  posterior  teeth,  the  resilifer 
subumbonal,  extremely  small.  Length,  4.5;  height,  i8.5;  diameter 
2  mm.    Cat.  No.  111420,  U.S.N.M. 

Station  2923,  off  San  Diego,  California,  in  822  fathoms,  mud. 

This  species  has  no  indication  of  lunule  or  escutcheon. 

TOLDU  SANBSIA,  mtm  apedes. 

Shell  small,  thin,  plump,  pale  olivaceous,  inequilateral,  the  anterior 
end  shorter,  the  beaks  2.6  mm.  behind  it;  base  roundly  arcuate,  dorsal 
slopes  nearly  straight,  anterior  end  rounded,  posterior  end  sli^tly 
recurved,  compressed  and  bluntly  rounded;  beaks  low,  inconspicuous, 
with  no  indications  of  lunide  or  escutcheon;  hinge  with  7  or  8  very 
minute  anterior  and  about  10  posterior  teeth,  the  resilifer  subimibonal 
and  minute.  Length,  6;  height,  4;  diameter,  2.5  nun.  Cat.  No. 
223578,  U.S.N.M. 

Station  4224,  in  Boca  de  Quadra,  Alaska,  in  160  ^  t>ioms.  mud. 

TOLDIA  CBCINELLA,  new  apedM. 

Shell  minute,  polished,  smooth,  nearly  equilateral,  the  margins 
arcuate  above  and  below,  the  anterior  end  rounded,  the  posterior  more 
pointed  and  slightly  longer;  beaks  low  and  inconspicuous,  with  neither 
lunule  nor  escutcheon  indicated ;  hinge  with  six  or  seven  minute  teeth 
on  each  side  of  the  subumbonal,  very  small  resilifer.  Length,  5; 
height,  2.6;  diameter,  1.5  nun.    Cat.  No.  211424,  U.S.N.M. 

Station  2823,  off  La  Paz,  Gulf  of  California,  in  about  26  fathoms. 

This  species  is  quite  dose  to  Y.  orda^  but  is  uniformly  less  acute 
behind,  smaller  and  more  slender. 
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TOLDU  CAPSA^M 

Shell  very  thin,  small,  polishedi  smoothi  compreesedi  the  beaks 
hardly  rising  above  the  general  hingeline;  base  deeply  arcuate,  Obe 
dorsal  mai^in  very  slightly  convex;  anterior  end  rounded,  posterior 
end  slightly  broader  and  flatter,  obscurely  pointed  toward  the  dorsal 
level;  beaks  slightly  anterior  to  the  middlB  line  of  the  shell;  hinge 
with  a  few  very  small  anterior  and  posterior  teeth;  the  resilifer  sub- 
umbonal,  not  projecting.  Length,  4.4;  height,  3;  diameter,  1.5  mm. 
Cat.  No.  212499,  U.S.N.M. 

Station  3346,  off  Tillamook  Bay,  Oregon,  in  786  fathoms. 

MALLETU  (BONOBMALLETU)  TALABfA.  mw  ftdM- 

Shell  large,  thin,  plump,  of  a  uniform  oval,  with  a  brilliant,  smooth, 
light  yellowish-olive  periostracum;  beaks  low,  near  the  anterior  third 
with  about  eight  V-shaped  teeth  in  front  of  them  on  the  hingeline 
and  about  36  mudi  smaller  teeth  behind  them;  the  latter  are  not 
obviously  V-shaped,  are  very  uniform  in  size  and  appearance;  the 
hingeline  is  thickened  under  the  anterior  teeth,  but  the  ligament  is 
strictly  extemaL  The  shell  is  slightly  wider  and  more  compressed 
behind  the  beaks  but  the  difference  is  very  smalL  Length,  23; 
height,  15;  diameter,  10  mm.    Cat.  No.  225384,  U.S.N.M. 

Station  3603,  off  Pribiloff  Islands,  Bering  Sea,  in  1771  fathoms. 

MALLBTIA  (NEDX))  nORA,  new  ftdM- 

Shell  small,  thin,  inequilateral,  smooth,  polished,  pale  olivaceous, 
somewhat  compressed,  the  beaks  at  4  mm.  behind  the  anterior 
rounded  end;  the  base  evenly  arcuate,  the  dorsal  slopes  nearly 
straight;  near  the  posterior  end  the  profile  is  obUquely  attenuated 
above  and  below,  terminating  in  a  point;  ligament  distinctly  external 
with  about  ten  anterior  and  more  numerous  posterior  teeth.  Length, 
10.5;  height,  5.5;  diameter,  3  mm.    Cat.  No.  207251,  U.S.N.M. 

Station  2859,  southwest  of  Sitka  Bay,  Alaska,  in  1,569  fathoms. 

UNDARU  CAUFORNIGA,  new  apedM. 

Shell  small,  oUvaceous,  darker  distally,  inflated,  smooth  except  for 
incremental  lines,  polished,  swollen,  inequilateral;  beaks  inconspic- 
uous, with  a  large  escutcheon  bounded  by  an  angle  of  the  surface,  but 
no  lunule;  anterior  end  rounded,  plump,  4  mm.  in  front  of  the  beaks; 
posterior  end  attenuated,  bluntly  rounded,  and  slightly  recurved, 
the  posterior  dorsal  slope  being  somewhat  concave;  the  base  evenly 
arched;  hinge  with  13  anterior  and  18  posterior  teeth;  ligament 
strictly  external,  pallial  sinus  deep.  Length,  10.5;  height,  6;  diam- 
eter, 4.5  mm.    Cat.  No.  96972,  U.S.N.M. 

Station  2840,  off  the  Santa  Barbara  Islands,  California,  in  276 
fathoms,  mud. 
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TINDABIA  BBUNNBA,  Mw  ftdM- 

Shell  small,  inflated,  solid,  subtriangular,  of  a  warm  yellow  brown 
color;  beaks  large,  prominent,  with  no  distinguishable  lunule  or 
escutcheon,  the  ligament  short  but  wholly  external  and  behind  the 
beaks;  the  surface  sculptured  with  rather  r^ular  fine  incremental 
lines  which,  toward  the  margin,  appear  almost  like  concentric  ripples; 
there  are  also  very  faint  radial  lines  on  some  parts  of  the  shell;  base 
arcuate,  dorsal  slopes  nearly  straight,  anterior  end  rounded,  posterior 
rather  bluntly  pointed;  hinge  with  about  eight  anterior  and  fourteen 
posterior  teeth.  Length,  7.5;  height,  6;  diameter,  4  mm.  Cat.  No. 
226333,  U.S.N If. 

Station  3604,  Bering  Sea,  in  1,401  fathoms. 

The  bright  color  distinguishes  this  from  the  other  species  at  a 
glance. 

TINDABIA  MABUNIANA,  new  i 


Shell  small,  solid,  olivaceous,  inflated,  subtriangular,  inequilateral, 
the  beaks  nearer  the  anterior  end;  sculpture  of  fine  concentric  and 
still  finer  radial  striae  only  visible  under  magnification;  beaks  full, 
incurved,  3.5  mm.  from  the  anterior  end,  a  small  lanceolate  lunule 
and  a  narrower  and  longer  escutcheon  are  indicated  only  by  the  brown 
color  of  their  areas  against  the  pale  olive  of  the  shell;  shell  rounded  in 
front,  pointed  bluntly  behind,  the  base  arcuate,  the  dorsal  slopes 
nearly  straight;  hinge  with  14  anterior  and  16  posterior  slender  teeth, 
the  ligament  entirely  external  and  posterior.  Length,  8.6;  height, 
6.5;  diameter,  5  mm.    Cat.  No.  207318,  U.S.N.M. 

Station  4425,  off  the  Santa  Barbara  Islands,  California,  in  1,100 
fathoms;  also  off  Cape  San  Martin  in  218  fathoms. 

TINDABIA  BirrBBI,  mtw  ipiriw. 

Shell  small,  plump,  smooth  except  for  incremental  lines,  brilliantly 
polished,  pale  olive,  darker  near  the  margin,  roimded  in  front,  inequi- 
ateral,  slightly  recurved,  and  bluntly  pointed  and  attenuated  behind; 
beaks  low,  ligament  very  short  and  wholly  posterior,  10  or  11  slender 
V-shaped  teeth  on  either  side.  Length,  7;  height,  4;  diameter,  2.6 
mm.,  the  beaks,  2.5  mm.  behind  the  anterior  end.  Cat.  No.  209396, 
U.S.N.M. 

Station  4325,  off  La  Jolla,  California,  in  293  fathoms. 

TINDABIA  DICOPANIA,  b«w  ipirlw, 

Shell  small,  olivaceous,  callistifonn,  arcuate,  with  swollen  beaks, 

concentrically  uniformly  sculptured,  nearly  equilateral,  the  anterior 

end  shorter;  a  small  lanceolate  lunule  and  escutcheon  present;  both 

ends  rounded,  base  conspicuously  arcuate,  the  posterior  end  slightly 
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attenuated;  about  11  teeth  on  each  side  of  the  hinge,  the  ligament 
wholly  external.    Length,  4.5;  height,  3.2;  diameter,  2  mm.    Cat. 
No.  215595,  U.S.N.M. 
Station  2923,  off  San  Diego,  California,  in  822  fathoms. 

TINDABIA  GERYOLA.  new  spMlM. 

Shell  small,  thin,  subtriangular,  of  a  uniform  olive  color,  finely 
uniformly  concentrically  sculptured,  with  a  few  microscopic  radial 
striulae;  base  conspicuously  arcuate,  dorsal  slopes  nearly  straight, 
the  anterior  slope  shorter,  the  anterior  end  rounded,  the  posterior 
blimtly  pointed,  an  extremely  narrow  and  small  lanceolate  limule 
and  escutcheon  present;  beaks  conspicuous,  the  prodissoconch  visi- 
ble, whitish;  about  10  anterior  and  14  posterior  teeth,  the  ligament 
small,  wholly  posterior.  Length,  4;  height,  2.7;  diameter,  2  mm. 
Cat.  No.  215594,  U.S.N.M. 

Station  2923,  off  San  Diego,  California,  in  822  fathoms. 

GLTCTMBRIS  CORTEZIANA,  aew  ftdifc 

Shell  solid,  white  with  a  brownish  periostracum,  the  surface  finely 
concentrically  sculptiued,  with  less  conspicuous  fine  radiating  striae, 
on  which  the  periostracum  exhibits  ciliated  lines;  valves  moderately 
compressed,  suborbicular,  evenly  rounded  in  front  and  below,  some- 
what produced  behind,  the  lower  margins  finely  crenulated;  beaks 
small,  inconspicuous;  area  very  narrow,  closely  divaricately  grooved; 
hinge  plate  broad,  with  about  12  anterior  and  16  posterior  teeth. 
Le^th,  22;  height,  20;  diameter,  11  nmi.    Cat.  No.  212431,  U.S.NJil. 

Station  2918  on  the  edge  of  Cortez  Bank,  California,  in  67  fathoms. 

GLTCTMBRIS  MIGUEUANA,  new  apedM. 

Shell  soUd,  white  with  sparse  zigzag  lines  of  reddish  brown  and  in- 
ternally often  with  a  touch  of  brown  near  the  posterior  margin;  sur- 
face smooth  except  for  irregularities  of  growth;  valves  suborbicular, 
anterior  side  slightly  longer,  posterior  hardly  produced;  beaks  low, 
area  small  and  divaricately  grooved;  inner  basal  margin  crenulated; 
anterior  teeth  10-14,  posterior  9-12;  valves  moderately  convex. 
Length,  23;  height,  22;  diameter,  14  nmi.    Cat.  No.  120775,  U.S.N.M. 

Station,  San  Miguel  Island,  CaUf  omia. 

LIMOPSIS  SKBNIA.  new  ipiriw. 

Shell  small,  finely  reticulately  sculptured,  with  a  longhaired  vel- 
vetty  periostracimi;  narrow,  high,  rather  inflated,  thin,  whitish 
under  the  brown  periostraciun;  beaks  small,  area  small,  hinge  line 
short,  with  one  outer  large  and  one  or  two  small  inner  teeth  on  each 
side  of  the  resilifer.  General  form  oblique.  Length,  7;  height,  9.2; 
diameter,  6.6  mm.    Cat.  No.  205883,  U.S.NJil. 
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Station  4471,  Bowers  Bank,  Bering  Sea,  in  30  fathoms. 
The  peculiar  narrow  oblique  form  is  so  far  unique  in  the  genus.   The 
margins  are  smooth. 

UMOPSIS  AKUTANICA,  new  apedM. 

Shell  white,  with  a  golden  brown  long-haired  periostracum,  the 
surface  concentrically  somewhat  irregularly  sculptured,  the  ridges 
crossed  by  finer,  closer,  less  conspicuous  striae;  disk  ovate,  compressed, 
with  inconspicuous  beaks,  a  very  small  narrow  area  and  a  rdatively 
large  resilifer;  the  inner  margins  are  flat;  the  hinge  plate  narrow 
with  about  7  posterior  and  9  anterior  teeth;  interior  of  the  disk 
finely  radially  striate.  Length,  21;  height,  18;  diameter,  8  mm. 
Cat.  No.  224263,  U.S.N.M. 

Station  2842,  southeast  of  Akutan  Island,  Aleutians,  in  72  fathoms. 

PTBBIA  vnUDIZONA,  new  apedee. 

Shell  small,  oval,  translucent,  sea-green,  distributed  in  narrow 
darker  and  lighter  zones,  sculptured  with  narrow,  very  elongate, 
opake,  whitish  scales,  distributed  in  radiating  lines  with  wider  bare 
spaces  between  them;  right  valve  smaller  and  flatter  with  a  sinus  for 
tibe  byssus;  left  valve  lai^er  with  the  anterior  ear  compressed  but 
not  sinuate;  the  hinge  line  shorter  than  the  shell  with  a  shallow 
rounded  sinus  between  the  posterior  ear  and  the  body  of  the  disk; 
interior  with  the  pearly  area  small  and  no  denticulations  on  the  hinge 
line.  Length,  25;  height,  13;  diameter,  5  mm.  Cat.  No.  172600, 
U.S.N.M. 

Long  Beach,  California  (H.  N.  Lowe). 

VULSELLA  PACmCA,  new  apedee. 

Shell  small,  irregular,  dark  purple  margined  with  white,  the  sur- 
face sculptured  with  obscure  concentric  ridges  crossed  by  fine  vermic- 
ulate  radial  striations;  interior  dark  purple  with  white  valve 
margins;  resilifer  very  large  and  strong,  inner  valve  margins  smooth. 
Length,  9;  height,  11;  diameter,  about  6  mm.  Cat.  No.  101935, 
U.S.N.M. 

Nicaragua  (Thomas  Bridges). 

The  specimen  may  be  yoimg,  but  it  seemed  worthy  of  description, 
since  no  species  of  this  genus  has  hitherto  been  reported  from  the 
Americas. 

PSEUDAMUSIDM  INCONGSUUBi,  new  apedee. 

Shell  small,  white,  suborbicular,  left  valve  rather  flat  with  short 
straight  hinge  line,  ears  concentrically  scaly,  sculpture  of  disk  con- 
centric continuous  low  sharp  lamellae,  crossed  by  slightly  raised 
radial  lines,  conspicuous  only  at  the  intersections  which  form  in  the 
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middle  of  the  disk  square  reticulations  wiiAi  a  small  conspicuous 
pustule  at  each  intersection;  laterally  these  are  more  crowded;  right 
valve  concave  near  the  margin,  closely  regularly  concentrically  lam- 
eUose;  anterior  ear  with  five  radial  lines,  coarsely  lamellose  with  a 
shallow  notch  and  serrate  margin.  Height,  14;  breadlii,  15;  diam- 
eter, 3  mm.    Cat.  No.  207273,  U.S.N.M. 

Station  2986,  southwest  of  San  Di^o,  in  684  fathoms. 

The  sculpture  is  sparser  and  partly  obsolete  near  the  beaks. 

PSEUDAMUSIUM  BISTRIATCJM,  new  species. 

Shell  small, suborbicular,  moderately  convex,  white,  thin;  left  valve 
finely  concentrically,  rather  distantly  lamellose,  the  lamellae  closer 
and  more  conspicuous  on  the  subequal  ears;  radial  scidpture  of  very 
fine,  close-set,  uniform  ahnoet  microscopic  elevfited  lines,  which  do 
not  reticulate  the  lamellations;  right  valve  with  the  concentric,  but 
without  the  radial  sculpture,  concave  near  the  margin,  the  disk  about 
as  convex  as  the  other  valve,  ears  subequal,  byssal  notch  short,  acute; 
one  or  two  faint  radii  on  the  ear  above  it.  Height,  7;  breadth,  7; 
diameter,  2  mm.    Cat.  No.  214066,  U.S.N.M. 

Station  2923,  oS  San  Diego,  California,  in  822  fathoms. 

UMATULA  ATTENUATA*  new  spedes. 

Shell  small,  narrow,  thin,  white,  radially  sculptured  with  low,  rather 
dose-set,  rounded  threads,  crossed  near  the  distal  margin  with  low 
concentric  irregular  lamellations  so  as  to  give  that  part  of  the  valve  a 
minutely  scabrous  effect;  the  medial  radii  are  broader  than  the  others 
and  radially  striate,  no  mesial  sidcus  is  noticeable  but  it  is  clearly  indi- 
cated on  the  inside  of  the  valve;  beaks  low,  incurved;  area  triangular, 
resilifer  large  and  excavated;  hinge  margin  short,  strongly  buttressed 
on  each  side;  valve  margin  crenulate.  Height,  7;  width,  3.6;  diam- 
eter, 4  mm.    Cat.  No.  220610,  U.S.N.M. 

Nazan  Bay,  Atka  Island,  Aleutian  chain. 

SEPTIFEB  BIFDBCATU8.  new  Tsrietj,  OBSOLBTUS. 

Shell  large,  the  external  scidpture  obsolete,  the  distal  part  of  the 
valves  nearly  smooth.    Cat.  No.  173369,  U.SJ^^JA. 
San  Di^o  Bay,  mud  flats. 

MODIOLUS  (TPOUTUS  YeniU  tw.)  PALUDULUS,  new  spedes. 

Shell  thin,  smooth,  bnUiantly  polished,  attenuated  anteriorly,  wide 
and  bluntly  rounded  behind,  divided  into  two  color  areas,  the  dorsal 
large,  translucent  with  a  whitish  zigzag  reticulation,  the  ventral 
opaque  white  with  a  yellowish  tinge;  hinge  edentulous,  margins 
entire.  Length,  23;  maximum  height,  11.6;  beaks  behind  the 
anterior  end,  1;  diameter,  6  mm.    Cat.  No.  212746,  U.S.NJiC. 
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Station  3197,  off  San  Luis  Obispo  Bay,  in  77  fathoms. 

None  of  the  Pacific  specimens  have  the  golden  yellow  color  of  the 
Atlantic  species  and  none  of  them  attain  the  same  size.  Otherwise 
the  shells  are  very  similar. 

DACSTDIUM  PACmCUM,  mtm  species. 

Shell  minute,  whitish,  much  the  shape  of  Musctdus  vemicows  Mid- 
dendorff,  on  a  minute  scale,  differing  from  the  Atlantic  D.  viiremn  by 
its  smaller  size  and  more  elongated  outline.  Length,  3.6 ;  height,  2.5 ; 
diameter,  1.5  mm.    Cat.  No.  214092,  U.S.NJiC. 

Station  3604,  1,401  fathoms,  mud,  in  Bering  Sea. 

MUSCULDS  NIQBB  Gnij»  mtm  nvlelj,   OBESUS. 

Shell  resembling  the  typical  flattish  form  but  markedly  more 
inflated.  Length,  60;  height,  31;  diameter,  18  mm.  Cat.  No. 
223317,  U.S.N3f . 

Plover  Bay  near  Bering  Strait,  in  8  to  20  fathoms. 

MU8CCLU8  NIGBE  Orsj,  sew  TarisCjr,  PSOIVACTUS. 

Shell  resembling  the  yoimg  of  the  typical  form  but  more  inflated 
and  elongated,  the  sculpture  very  distinct,  the  medial  area  smooth, 
blackish,  the  dorsal  areas  olivaceous.  Length,  13;  height,  6.5; 
diameter,  5.5  mm.    Cat.  No.  222017,  U.S.NJ4. 

North  of  Nunivak  Island,  Bering  Sea,  in  9  fathoms,  graveL 

MUSCCLUS  OUyACKUS,  sew  ijeeiis. 

Shell  small,  thin,  polished,  pale  olivaceous  near  the  beaks,  growing 
darker  distally;  medial  area  smooth,  anterior  area  with  six  or  seven 
rather  strong  radial  grooves;  posterior  area  with  numerous  shallow 
channeled  radii  crossed  by  rather  regular  slightly  elevated  concentric 
lines,  giving  a  silky  luster  to  the  surface;  beaks  inconspicuous, 
inflated;  dorsum  arched,  base  nearly  straight,  both  ends  evenly 
rounded,  the  posterior  slightly  wider;  interior  whitish,  the  margin 
crenulated  by  the  sculptxure,  the  beaks  very  close  to  the  posterior  end. 
Length,  10;  height,  6;  diameter,  5  mm.    Cat.  No.  210790,  U.S.N  Ji. 

Off  Bering  Island,  in  10  fathoms. 

This  differs  in  sculpture,  color,  and  proportions  from  the  yoimg  of 
M.  laevigatus. 

Genus  UTHOPHAGA  Bolteii,  1798. 

fleotioo  LABIS  Ball,  1916w 

Type. — LUhophaga  attemuUa  Deshayes. 

The  typical  Litluyphaga  has  a  clean  outer  siuface;  Diberus  a  divari- 
cate plmnose  posterior  incrustation;  MyofarcepSj  two  crossed  conical 
projections;  the  present  form  has  on  each  valve  a  semieyUndrical 
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smooth  appendage  of  which  the  distal  end  is  internally  flattened  and 
somewhat  separated  from  the  appendage  of  the  opposite  valve,  the 
ends  being  rounded. 

CSENBLLA  BOTUNDATA,  umw  ijeeiifc 

Shell  smaUy  roimded-quadrate,  inflated,  with  a  very  thin,  dehiscent, 
pale  olive  periostracnm;  beaks  central,  inconspicuous,  with  no  crenu- 
lations  beneath  them;  sculpture  of  faint  incremental  lines  and  obso- 
lete radial  striae  near  the  mai^in;  inner  margin  very  deUcately 
crenulate  except  near  the  beaks*  Length,  4;  breadth,  4;  diameter, 
2  mm.    Cat.  No.  129306,  U.S.N.M. 

Station  2849,  off  Santa  Cruz  Island,  California,  in  155  fathoms, 
sand. 

DESMATOMTA  BDITONI,  mw  i 


Shell  small,  rounded-quadrate,  plump,  thin,  yellowish  olive,  hardly 
polished,  smooth,  with  iridescent  reflections  from  under  the  perios- 
tracmn  when  fresh;  beaks  nearly  central,  not  prominent,  hinge  teeth 
normal,  strong;  interior  bluish  white,  margins  entire,  pallial  sinus 
shallow.  Length,  9.8;  breadth,  8;  diameter,  6  mm.  Cat.  No. 
194309,  U.S.N.M. 

Station  3670,  Monterey  Bay,  in  581  fathoms. 

DBSMATOlfTA  BBBmCOANA,  new  ipedM. 

Shell  large,  thin,  plump,  inequilateral,  anterior  end  shorter,  base 
arcuate,  anterior  end  rounded,  posterior  dorsal  slope  first  convexly 
slightly  arcuate,  then  obliquely  subtruncate  to  meet  the  basal  curve; 
beaks  prominent,  7  mm.  behhid  the  anterior  end;  surface  smooth, 
except  for  faint  incremental  irr^ularities,  iridescent  under  a  pale 
ohve,  polished  periostraciun;  beaks  slightly  prosocoelous,  hinge  weak, 
the  teeth  minute,  the  ossiculum  well  developed;  interior  whitish,  the 
pallial  sinus  very  shallow.  Length,  20;  height,  14;  diameter,  12  mm. 
Cat.  No.  205899,  U.S.N.M. 

Bowers  Bank,  Bering  Sea,  in  557  fathoms. 

DBRBfATOMTA  LBONINA,  Mw  ■jeeJM, 

Shell  large  for  the  genus,  mactriform,  solid,  inflated,  transverse, 
with  a  dull  olivaceous  periostracum,  darker,  and  concentrically 
wrinkled  on  the  posterior  dorsal  area;  surface  smooth  except  for  fine 
incremental  lines  and  microscopic  radial  striulae  often  obsolete; 
beaks  high,  slightly  prosocoelous,  nearly  central;  base  moderately 
arcuate,  anterior  end  rounded,  dorsal  slopes  nearly  straight,  a  shallow 
radial  depression  on  the  posterior  dorsal  area,  posterior  end  subtrun- 
cate; hinge  weak,  ligament  deeply  inset;  hinge  teeth  almost  obso- 
lete; margins  entire,  pallial  sinus  shallow,  interior  feebly  iridescent 
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white.    Lengthy  27;  height,   18.5;  diameter,   14.6  mm.    Cat.   No. 
122564,  U.S.N.M. 

Station  3074,  o£F  Sea  lion  Bock,  coast  of  Washington,  in  877 
fathoms. 

CKIOOONCHA  MiJLESPINAB,  mw  i 


Shell  smaU,  very  thin,  with  prominent  prosocoelons  beaks,  a  very 
pale  yellowish  olive  periostracum,  darker  on  the  posterior  dorsal  area; 
in  the  right  valve  is  a  strong  radial  ridge  near  the  posterior  hinge  line; 
surface  otherwise  smooth  and  almost  polished  except  for  extremely 
fine  radial  lines  of  minute  granules  only  visible  imder  a  glass;  shell 
very  similar  to  Isocardia  cor  in  form  and  outline  on  a  very  smaU  scale; 
interior  white,  the  hinge  normal  but  weak.  Length.  12.5;  height,  10; 
diameter,  8.5  mm.    Cat.  No.  212564,  XJ.S.N.M. 

Station  2859,  southwest  of  Sitka  Bay,  Alaska,  in  1,569  fathoms. 

MTONEBA  TILLAMOOKBNSia»  Mw  ijeriM, 

Shell  extremely  thin,  fragile,  inflated,  beaks  nearly  central  (neglect- 
ing the  rostrum),  whitish,  the  anterior  part  of  the  shell  with  about  20 
strong,  rounded,  concentric  ripples  which  cease  posteriorly  at  the 
anterior  border  of  the  radial  sculpture  which  includes  f  oxur  strong  and 
about  fifteen  threadlike  radial  riblets  extending  from  the  beaks  to  the 
base,  behind  which  is  a  short,  blunt,  concentrically  feebly  striate, 
truncate  rostrum;  base  arcuate,  hinge-line  nearly  straight,  the  right 
margin  slightly  overlapping  the  other.  Length,  18;  height,  12; 
diameter,  10  mm.    Cat.  No.  107819,  XJ.S.N.M. 

Station  3346,  off  Tillamook  Bay,  Oregon,  in  786  fathoms. 

CCSnOABU  APODBMA.  Mw  ijeriM, 

Shell  small,  white,  polished,  swollen,  with  a  prominent  tubular 
rostrum;  inequilateral,  the  beaks  6  mm.  behind  the  anterior  end; 
the  rostrum  about  5  mm.  long;  beaks  conspicuous,  prosocoelons; 
the  exterior  smooth  except  for  incremental  lines  and  wrinkles  on  the 
dorsal  side  of  the  rostrum;  hinge-line  nearly  straight,  anterior  end 
rounding  imperceptibly  into  the  semicircular  base  which  is  suddenly 
constricted  at  the  rostrum.  Length,  17;  height,  10;  diameter,  8  mm. 
Cat.  No.  122602,  XJ.S.N.M. 

Station  2859,  southwest  of  Sitka  Bay,  Alaska,  in  1,569  fathoms. 
Near  but  not  O.  ohesa  LovSn,  of  the  Atlantic. 

GASDIOMTA  BAfJIOAK,  mtm  ijeriM, 

Shell  smaU,  whitish  with  a  yellowish  periostracum;  inequilateral, 
rostrate,  somewhat  inflated,  posterior  end  shorter,  anterior  ovately 
rounded;  beaks  smaU,  pointed,  not  elevated;  sculpture  of  anterior 
half  of  the  disk  faintly  irregularly  concentrically  rippled;  behind 
this  12  to  15  radial,  more  or  less  alternated  threads  extending  to  the 
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margin  from  the  umbones  and  increasing  in  strength  backward;  bo- 
hind  the  last  and  strongest  an  excavated  concentrically  striated  space 
marks  the  beginning  of  the  rostrmn  which  beyond  that  has  four  or  five 
faint  radial  threads  and  is  abruptly  truncate.  Length  8.9;  height,  5; 
diameter,  3.2  mm.  Cat.  No.  208650,  U.S.N.M. 
Station  2911,  on  the  edge  of  Cortez  Bank,  in  60  fathoms. 

CALTPTOOENA  BLONGATA,  Mw  ijeriM, 

Shell  resembling  a  Tagdus  in  form,  elongate  compressed,  white 
under  a  yellowish  periostracum,  rounded  at  both  ends,  base  nearly 
straight;  anterior  dorsal  slope  short,  beaks  low,  small,  pointed,  about 
10  mm,  from  the  anterior  end  of  the  valves,  posterior  slope  long,  gently 
arcuate;  surface  devoid  of  any  sculpture  except  rather  conspicuous 
incremental  lines;  ligament  strong;  interior  porcellanous  white, 
pallial  line  entire;  hinge  teeth  smaU,  normal.  Length,  44;  height, 
17.5;  diameter,  10  mm.    Cat.  No.  110774,  U.S.N.M. 

Off  Point  Loma,  California,  in  275  fathoms,  at  station  4432. 

This  can  be  distinguished  at  once  from  the  C.  padfica  by  its  elongate 
form  and  more  delicate  and  compressed  shell. 

laODONTISCDS  MERTOIONAUS,  mw  ijeriM, 

Shell  small)  solid,  white,  with  9  or  10  strong  roimded  adjacent 
radial  ribs  cut  by  about  as  many  concentric  incised  lines,  the  segments 
of  the  ribs  more  or  less  swollen;  beaks  small,  erect,  no  visible  limule, 
or  escutcheon;  teeth  strong;  inner  basal  maigin  coarsely  crenulate. 
Length,  4;  height,  4;  diameter,  2  mm.    Cat.  No.  208948,  U.S.N.M. 

Station  4309,  off  Point  Loma,  California,  in  78  fathoms. 

Smaller,  less  compressed,  and  more  conspicuously  sculptured  than 
the  northern  M.  prolongatus. 

lOLNEBIA  n&SSn»  Mw  species. 

This  species  has  been  confused  from  the  beginmng  with  M.  mirdma 
DaU,  and  is  best  diagnosed  comparatively.  The  latter  has  the  radial 
sculpture,  especiaUy  the  four  strong  ribs  of  the  posterior  part,  coarsely 
and  conspicuously  imbricated,  with  no  very  marked  keel  from  the 
umbo  to  the  posterior  basal  angle.  The  shell  in  a  general  way  is  in 
all  respects  less  angular.  M.  JceUeyi  has  a  conspicuous  ridge  extend- 
ing from  the  umbo  to  the  posterior  basal  angle;  the  imbricated  ribs 
are  less  conspicuous,  the  scales  smaller  and  less  prominent,  the  an- 
terior end  more  attenuated,  the  shell  wider  and  more  depressed,  and 
is  apparently  larger  when  mature.  Length,  11;  height,  3;  diameter, 
4.6  mm.    Cat.  No.  253037,  U.S.N.M. 

On  EoLiotis  shells.  Central  CaGf  omia. 

M.  minima  has  a  rather  large  conspicuous  impressed  limule  and 
smaller  narrow  escutcheon;  M.  Jcelseyi  an  extremely  small  lunule  and 
an  escutcheon  larger  and  more  conspicuous. 
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THYASOtA  CYQNUS,  mw  ijedea. 

Shell  white  with  a  pale  straw-colored  periostracum^  moderately 
convex,  sharply  compressed  behmd,  the  beaks  prominent,  prosocoe- 
Ions  over  a  large  cordate  lunnle,  the  escutcheon  long  and  very  narrow, 
bounded  by  a  sharp  keel;  general  form  rounded  quadrate,  the  com- 
pressed posterior  area  narrow  and  basally  falling  notably  short  of  the 
basal  curve  of  the  disk;  posterior  slope  slightly  convexly  arcuate; 
anterior  distinctly  concave,  meeting  the  basal  arc  in  an  obtuse  angu- 
lation. Length,  14;  height,  13.5;  diameter,  8.5  mm.  Cat.  No. 
222618,  U.SJ^3f . 

Station  4224,  Cygnet  Inlet,  Boca  de  Quadra,  Alaska,  in  160  fathoms. 

IHTASOtA  TEICABmATA,  mw  species. 

I^ell  chalky  white,  produced  below,  with  pointed  prosocoelous 
beaks  over  a  deeply  impressed  ovate  lunule  bounded  by  a  sharp 
carina;  escutcheon  long,  narrow,  lanceolate,  the  valve  margins  rising 
as  a  sharp  keel  in  the  middle,  the  outer  border  very  prominently 
keeled,  outside  of  which  is  a  similarly  shaped  excavated  area  also 
bordered  by  an  angular  keel;  still  outside  of  this  there  is  a  com- 
pressed area  with  no  distinct  anterior  boundary  except  an  obscure  ray 
near  the  lunbones ;  over  this  area  the  surface  is  concentrically  striated, 
the  rest  of  the  disk  being  nearly  smooth;  hiage  very  feeble,  ligament 
linear.  Length,  15;  height,  18;  diameter,  10  mm.  Cat.  No.  209321, 
U.S.NJi. 

Station  4425,  off  the  Santa  Barbara  Islands,  California,  in  1,100 
fathoms. 

BBTCINA  CATAUNAV,  bc 


Shell  small,  inequilateral,  the  anterior  side  shorter,  rotmded,  the 
base  nearly  straight;  posterior  side  also  rotmded,  slightly  attenuated, 
the  dorsal  slope  convex  but  descending;  hinge  strong,  the  teeth  well 
developed;  the  beaks  well  developed,  not  prominent,  the  siuface 
smooth  except  for  faint  incremental  lines,  covered  with  a  light  yel- 
lowish-brown dull  periostracum.  Length,  2.5;  height,  2;  diameter, 
1.3  mm.    Cat.  No.  210879,  U.  S.N.  M. 

Catalina  Island.  California,  Brannan. 


BBYONAr  CORONATA,  mw  i 

Shell  small,  white,  rotmded  quadrate,  nearly  equilateral,  the  surface 
finely  concentrically  striated;  basal  margin  nearly  straight;  ends 
rounded,  the  posterior  a  little  produced  basally,  the  dorsal  slopes 
similar,  slightly  descending,  with  at  each  end  two  to  four  minute  ele- 
vated spinules.  Length,  4;  height,  3;  diameter,  1.2  mm.  Cat.  No. 
226193,  U.S.N  Ji. 

Off  South  Coronado  Island,  in  3  to  6  fathoms.  Dr.  F.  Baker.  Only 
o(ne  left  vabre  was  obtained. 
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BBTCINA  BAKBKI,  mw 

Shell  small,  white  with  a  pale  yellowish  periostracum,  subquadrate, 
inequilateral,  the  anterior  end  shorter;  hinge  line  short,  stntight,  at 
the  outer  extremities  usuaUy  a  small  spinule,  beaks  pointed,  the  pro- 
dissoconch  visible;  from  the  beak  extends  a  wide  depression  obliquely 
backward  to  the  middle  of  the  base,  becoming  more  defined  distally; 
at  the  base  in  the  adult  it  is  strongly  marked  and  emphasized  by  a 
rounded  sulcus  in  the  margin,  behind  which  the  surface  rises  into  a 
rounded  ridge  armed  with  one  or  more  elevated  short  lamellae,  and 
having  its  basal  termination  produced  into  a  sort  of  hook;  hinge 
rather  feeble,  valves  rather  compressed.  Length,  6.3;  height,  4.5; 
diameter,  2  mm.    Cat.  No.  226192,  U.S.N3£. 

Off  South  Coronado  Island,  in  3  to  6  fathoms,  Dr.  F.  Baker. 

This  remarkable  little  shell  doubtless  owes  its  curious  modifica- 
tions to  a  commensal  habit  of  living  attached  to  some  other  animal — a 
crustacean  or  annelid. 

BBTCINA  BALUANA,  mw  ijeeiM, 

Shell  small,  with  the  outline  of  a  very  compressed  KeOia,  white  with 
a  very  pale  yellowish  periostracum,  concentrically  microscopically 
threaded,  the  threads  occasionally  becoming  microscopically  lamellar; 
valves  nearly  equilateral,  the  anterior  part  slightly  longer,  base  evenly 
arcuate,  the  posterior  end  somewhat  attenuated.  Length,  3;  height 
2.9;  diameter,  1.7  mm.    Cat.  No.  225191,  U.S.N3f. 

Off  South  Coronado  Island  in  3  fathoms,  Dr.  F.  Baker.  Named  in 
honor  of  Mrs.  Paula  Ball,  of  the  Conchological  Club  of  Los  Angeles, 
California. 

BBTdNA  CHACBI,  sew  i 


Shell  small,  compressed,  roimded-quadrate;  nearly  equilateral,  the 
anterior  end  slightly  shorter;  beaks  low,  pustular,  minute;  dorsal 
margin  nearly  straight,  basal  margin  gently  arcuate;  surface  finely 
concentrically  striate,  whitish  under  a  pale  ashy  periostracum,  both 
ends  nearly  evenly  roimded,  hinge  very  feeble.  Length,  5.3;  height, 
3.5;  diameter,  1.8  mm.    Cat.  No.  211219,  U.S.N3f . 

Station  4343,  off  the  South  Coronado  Island,  in  155  fathoms. 
This  shell  may  eventually  prove  to  be  a  PseudopyiMna.  Only  one 
right  valve  was  obtained.  It  is  named  in  honor  of  Mr.  and  Mrs.  E.  P. 
Chace,  of  Los  Angeles,  California. 

BBTCINA  8ANTABOSAB,  Mw  ijeeilfc 

Shell  small,  compressed,  whitish,  with  a  thin  pale  brownish  dull 
periostracum;  profile  approaching  E.  haUitma  but  more  elongated,  and 
the  surface  smooth,  almost  poHshed  and  without  the  microscopic  con- 
centric sculpture;  evenly  ovate,  nearly  equilateral,  the  anterior  end  a 
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trifle  shorter;  beaks  low,  pustular,  the  prodissoconch  very  small  but 
distinct.    Length,  4;  height,    3.5;   diameter,  1.5  mm.    Cat.  No. 
194339,  U.S  JJ  J4. 
Santa  Rosa  Island,  California. 

ANISODONTA7  PELLUCmA,  mnr  ijeeilfc 

Shell  minute,  white,  pellucid,  roimded  triangular,  smooth  and 
polished;  beaks  prominent,  dorsal  slopes  convexly  arcuate  behind, 
straighter  in  front;  base  arcuate,  valves  moderately  arcuate  with 
entire  margins;  hinge  with  developed  anterior  and  posterior  laterals 
and  two  cardinals,  the  anterior  tooth  bifid.  Length,  2.3;  height,  2; 
diameter,  1.3  mm.    Cat.  No.  208475,  U.S.N3f. 

Monterey  Bay,  California, 

The  generic  place  of  this  minute  shell  is  doubtful,  but  the  form  is 
distinctly  like  Etu^hqris,  though  the  hinge  appears  to  differ. 

BOCHEiOBTU  FERRUGINOSA,  umw  ijeriM, 

Shell  small,  white,  thin,  subdonaciform,  compressed,  invariably 
coated  with  a  ferruginous  layer  like  some  species  of  Axinulus,  inequi- 
lateral ;  anterior  side  longer,  apical  angle  about  90 ;  both  ends  rounded 
base  arcuate.  Length,  4.5;  height,  3.25;  diameter,  1.5mm.  Cat.  No. 
214413,  U.S.N  J4. 

San  Francisco  Bay. 

BOCHBFOBTU  BEBINGBNSIS.  new  ■jeeJM, 

Shell  large  for  the  genus,  oval,  white  with  an  olivaceous  periostra- 
cum,  thin,  somewhat  compressed,  sculptured  rudely  with  low  irregu- 
lar concentric  ridges ;  inequilateral,  posterior  end  longer,  both  rounded ; 
beaks  not  prominent,  hinge  small  and  feeble,  except  that  the  resilium 
and  its  attachments  are  rather  large.  Length,  11.5;  height,  10; 
diameter,  4  mm.    Cat.  No.  210951,  U.S.N.M. 

Bering  Island,  Bering  Sea  (Grebnitzsky). 

BOCHEFOBTIA  GBEBNTTZSKII,  new  apedes. 

Shell  small,  translucent,  polished,  whitish;  nearly  equilateral; 
general  shape  that  of  Bomia,  but  without  the  brilliant  surface;  sculp- 
ture of  fine  concentric  lines  visible  under  a  glass,  which  render  the 
surface  didl;  beaks  rather  prominent,  hinge  weak.  Length,  3.25; 
height,  2.5;  diameter,  1.3  mm.    Cat.  No.  207258  a,  U.S.N.M. 

Bering  Island,  Bering  Sea  (Grebnitzsky). 

This  may  ultimately  prove  to  be  a  Bomia. 

BOCHEFOBTIA  GOUSCm,  Mw  ipedea. 

Shell  subquadrate,  compressed,  thin,  white,  very  inequilateral; 
the  anterior  end  very  short,  beaks  low,  1  mm.  behind  the  anterior 
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end;  posterior  end  rounded  almost  exactly  like  the  anterior,  base 
gently  arcuate;  surface  polished,  minutely  concentrically  rippled; 
prodissoconch  visible;  hinge  weak,  the  resilifer  lai^e,  obliquely  in- 
clined backward.  Length,  6;  height,  5.5;  diameter,  2.5  mm. 
Cat.  No.  210876,  U.S.N.M. 

Station  2900,  off  Santa  Rosa  Island,  California,  in  13  faliioms. 
Named  in  honor  of  Mr.  W.  H.  OoUsch,  of  the  IjOs  Angeles  Concholog- 
ical  Qub. 

PSBUDOPTTHINA  MTACIFORMIS,  lamw  ( 


Shell  small,  myaciform,  plump,  nearly  equilateral,  the  posterior 
end  slightly  shorter,  wider,  and  rounded;  anterior  end  more  atten- 
uated; surface  finely  concentrically  threaded,  but  obscm^d  by  an 
habitual  coating  of  a  blackish  color,  probably  manganese  dioxide; 
the  shell  underneath  it  is  yellowish  white;  hinge  weak,  the  ligament 
carrying  a  long,  very  narrow,  lithodesma.  Liength,  8.5;  height,  5.5; 
diameter,  3  mm.    Cat.  No.  133235,  U.S.N.M. 

Port  Orchard,  Puget  Sound.  The  yoimg  shells  are  proportionately 
shorter. 

TSIGONIOCARMA  EUDOXIA.  m 


Shell  small,  mottled  with  lighter  and  darker  rose-color,  suborbictdar, 
inflated,  strongly  sculptured;  radial  sculpture  of  15  sharp  angular 
ribs  with  subequal  interspaces,  the  keel  of  the  ribs  sparsely,  regidarly, 
minutely  pustular;  on  ihe  posterior  dorsal  area  are  six  additional 
smaller  more  closely  pustular  riblets;  the  interspaces  in  all  are  finely 
concentrically  rugose;  the  hinge  is  strong;  the  interior  margins 
deeply  sulcate  in  harmony  with  theradial  sculpture;  the  central  part 
of  the  interior  is  whitish.  Length,  9;  height,  9;  diameter,  8  mm. 
Cat.  No.  208590,  U.S.N.M. 

Station  3020,  Gulf  of  California,  in  7  fathoms. 

PROTOCARDU  PAZIANA,  Mw  ijeriM, 

Shell  small  and  deUcate,  resembling  P.  paruimensia  Dall,  but  smaller, 
more  dehcate,  more  elongated,  and  with  the  spinose  posterior  sculp- 
ture much  more  prominent  when  preserved  intact;  sculpture  of  about 
40  anterior  minutely  nodidous  ribs,  each  giving  the  effect  of  a  string 
of  beads,  and  to  the  interspaces  of  punctation;  there  are  about  22 
ribs  on  the  posterior  area,  which,  when  intact,  carry  close-set  spinules; 
the  inner  margins  are  sharply  serrate;  the  hinge  margin  near  the  xmi- 
bones  has  a  tinge  of  crimson,  otherwise  the  shell  is  yellowish  white. 
Length,  10;  height,  8.6;  diameter,  6 mm.    Cat.  No.  211618,  U.S.N.M. 

Station  2828,  off  La  Paz,  Oulf  of  California,  in  10  fathoms. 

CABDIUM  DULCINEA.  mtm  ijeeiifc 

Shell  obUquely  ovate,  strongly  radially  sculptured  with  about  22 
rounded  ribs  with  narrower  not  channeled  interspaces;  the  m^e 
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anterior  ribs  are  flattened;  between  the  last  siz  in  the  narrow  inter- 
spaces is  a  minute  undulation  which  becomes  obsolete  as  the  shell 
grows;  the  color  of  the  shell  is  ivory  white,  more  or  less  concentrically 
mottled  with  reddish  brown;  interior  white,  channeled  in  harmony 
with  the  radial  sculpture,  the  margins,  especially  behind,  deeply  sid- 
cate;  beaks  prominent,  conspicuously  incurred.  Length,  43;  height, 
62;  diameter,  36  nun.  Cat.  No.  193824,  U.S.N.M. 
Real  Llejos,  Gulf  of  Dulce,  Central  America. 

8AXIDOMUS  GIGANTBOS  Pmjwjm,  ISia. 

New  variety  brems.  Shell  short,  sub  triangular,  small  in  comparison 
with  type  and  much  less  elongated.  Length,  60;  height,  50;  diam- 
eter, 33  mm.    Cat.  No.  204020,  U.S.N.M. 

Mole  Harbor,  Admiralty  Islands,  Alaska,  Mrs.  Stephens. 

PBOTCyiHAGA  STABONBA,  Mw  TarMj  8PATI08A. 

Shell  large,  heavy,  roimded  quadrate,  inequilateral,  the  beak  be- 
hind the  anterior  end  18  mm.;  yellowish  or  brownish  white  wiliiout 
markings;  scidpture  of  simple,  similar,  narrow  radial  ribs  with  nar- 
rower interspaces,  except  on  the  posterior  dorsal  area  where  there 
are  a  few  wider  ribs  with  deeper  interspaces;  inner  margins  finely 
crenulate;  pallial  sinus  deep,  narrow,  nearly  horizontal.  Length, 
80;  height,  67;  diameter,  50  mm.    Cat.  No.  151562,  U.S.NJd. 

Coos  Bay,  Oregon,  Dall. 

PBEPUIDIA  BRUNNEA,  new  apedes. 

Shell  small,  rounded  triangular,  moderately  convex,  brown,  pale 
yellow  with  zigzag  brown  reticidation,  or  even  pale  yellowish  with 
only  traces  of  red  or  brown  on  the  hingeline;  surface  apparently 
smooth,  with  a  dull  silky  effect,  which  on  magnification  is  seen  to  be 
due  to  minute  concentric  close-set  threadlike  sculpture;  beaks  promi- 
nent, prodissoconch  minute  but  distinct;  hinge  normal,  strong; 
inner  margins  entire,  pallial  sinus  shallow,  irregular.  Length,  3.7; 
height,  3;  diameter,  2  mm.    Cat.  No.  109469,  U.S.N.M. 

Catalina  Island,  California,  in  16  fathoms,  Dall. 

The  sheUs  are  often  crowded  with  nepionic  young  as  in  Sphaerium, 

MAOOBfA  BBOTA,  mw  MMe. 

This  is  TeHina  edevUvla  Broderip  and  Sowerby,  1829,  not  of  Speng- 
ler,  1793;  and  in  part  T.  lata  of  Middendorff,  1851,  not  of  Omelin, 
1792. 

The  following  form  would  seem  to  be  specifically  distinct  were  there 
not  a  few  intermediate  specimens: 
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MACX>MA  BROTA,  new  wvietj,  UPARA. 

Shell  resembling  brota  but  more  rotund,  less  rostrate,  with  a  wider 
and  rounder  anterior  end,  shorter  and  more  roimded  posterior  end, 
and  more  polished  surface.  The  respective  measurements  are  as 
follows,  in  millimeters:  219,461;  M.  brota:  Height,  53;  length,  74; 
diameter,  22;  posterior  end,  32.  223,032;  M.  lipara:  Height,  67; 
length,  74;  diameter,  25;  posterior  end,  33.  Cat.  No.  223032, 
U.S.N.M. 

Both  have  the  same  distribution  south  of  Bering  Strait,  but  I  have 
not  seen  lipara  from  Arctic  waters.    Both  reach  Puget  Sound. 

MAOOBIA  INQUINATA  Pmjwjm,  1854. 

New  variety  arrthdmi.  Shell  resembling  the  typical  inguinata  but 
shorter,  and  relatively  more  plump;  the  beaks  15  mm.  behind  the 
anterior  end;  the  basal  margin  somewhat  produced;  the  rostration 
shorter,  less  pronounced  and  less  obliquely  twisted.  Length,  38; 
height,  30;  diameter,  15  mm.    Cat.  No.  122537,  U.S.N.M. 

Kodiak  Island,  Alaska,  Amheim. 

MACX>MA  QUADRANA,  new  ijeeilfc 

Shell  smaU,  white,  polished,  intermediate  between  M.  carhUensis 
Whiteaves,  and  M,  infiatula  Dall,  but  smaller  than  either;  perios- 
tracum  pale  straw  color,  slightly  iridescent,  microscopically  concen- 
trically striated;  anterior  end  larger,  posterior  end  short,  obliquely 
subtruncate,  the  rostrum  slightly  bent  to  the  right;  the  right  valve  a 
little  flatter  than  the  left;  two  faint  low  riblets  extending  from  the 
beaks  to  the  posterior  basal  angle ;  hinge  very  weak,  pallial  sinus  deep 
and  high.  Length,  19;  height,  13.5;  diameter,  7  mm.  Cat.  No. 
225421,  U,S.N.M. 

Boca  de  Quadra,  Alaska.  Type-specimens  from  oflf  Point  Concep- 
tion at  station  2892,  in  284  fathoms 

MACX>fiiA  TRUNCARIA,  new  ijeriM, 

Shell  small,  subquadrate,  white,  nearly  equilateral,  the  posterior 
end  slightly  shorter,  attenuated  subtruncate;  basal  margin  nearly 
straight,  anterior  end  evenly  rounded,  beaks  not  prominent,  dorsal 
slopes  subequal,  the  posterior  steepest;  sculpture  only  of  incremental 
lines  irregularly  prominent;  hinge  teelii  feeble;  interior  chalky  white, 
the  pallial  sinus  reaching  only  to  the  vertical  of  the  beak,  rounded, 
free  from  the  pallial  line.  Length,  15;  height,  10;  diameter,  4  mm. 
Cat.  No.  210916,  U.S.N.M. 

Arctic  coast  between  Cape  Halkett  and  Garry  River. 

KRVnJA  CAUrORNICA,  mmrn  ■jeeJM, 

Shell  smaU,  ovate,  white  with  a  rosy  flush,  inequilateral,  the  pos- 
terior end  shorter;  the  beaks  inconspicuous,  the  ends  rounded,  the 
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basal  mai^in  arcuate;  sciilpture  of  fine  close-set  regular,  uniform 
concentric  threads  over  the  whole  surface;  hinge  strong,  pallial  sinus 
small.    Length,  7;  height,  4.6;  diameter,  2  mm;    Cat.  No.  151419, 
U.S.N.M. 
San  Pedro,  California,  Bridwell. 

MACTBELLA  CUSIA,  IMI,  If  16. 

Shell  large,  white,  with  a  thin,  dehiscent  periostracum,  conspicu- 
ously arcuate,  inflated,  and  egregiously  keeled  around  the  posterior 
dorsal  slope;  anterior  end  produced,  attenuated,  roimded;  beaks 
very  high,  notably  prosocoelous;  posterior  slope  sharp,  posterior  end 
flattened,  the  flat  area  bordered  with  a  high  keel,  in  front  of  which  is  a 
marked  constriction;  the  flat  area  is  divided  by  an  elevated  ray  into 
two  nearly  equal  parts  which  are  somewhat  excavated ;  the  valve  mar- 
gins near  the  beaks  prominently  produced;  sculpture  only  of  lines  of 
growth  which  are  fairly  conspicuous;  hinge  line  extremely  short, 
pallial  sinus  reaching  only  to  the  vertical  from  the  posterior  lateral 
teeth,  the  posterior  end  with  an  oval  gape.  Length,  88;  height,  66; 
diameter,  32  mm.    Cat.  No.  271481,  U.S.N.M. 

Type  from  Manzanillo,  Mexico.  Range  thence  to  Santa  Elena, 
Ecuador. 

This  remarkable  shell  is  more  like  the  West  Lidian  species  than  it 
is  to  IT.  exoleta  of  the  Pacific  coast,  but  all  its  characters  are,  as  it 
were,  exaggerated  to  a  fantastic  extent. 

SPHENIA  TRUNCULUS*  mtm  ijeeiii. 

Shell  short,  whitish  with  a  dirty  ash-colored  periostracimi,  rude  and 
more  or  less  distorted,  abruptly  truncate,  almost  equilateral,  the 
anterior  portion  swollen,  the  posterior  part  attenuated.  Length,  7; 
height,  4.3;  diameter,  4  mm.    Cat.  No.  160116,  U.S.N.M. 

San  Diego,  California,  among  barnacles  on  the  wharf  piles. 


SPHENIA  PHOLADmEA.  nmr  i 

Shell  small,  thin,  white,  with  a  blackish  periostracimi,  which  is  con- 
spicuously laminate  on  the  posterior  dorsal  area;  very  inequilateral, 
the  anterior  side  shorter,  the  beaks  inconspicuous,  4  mm.  behind  the 
anterior  end;  sculpture  of  rude  incremental  lines,  posterior  end 
abruptly  truncate,  hardly  attenuated;  pallial  sinus  rounded,  not 
reaching  the  vertical  of  the  beaks;  hinge  with  a  prominent  toothlike 
projection  in  the  right  valve  before,  in  the  left  valve  behind  the  resi- 
hfer.  Length,  12;  height,  5.3;  diameter,  4  mm.  Cat.  No.  2581, 
U.S.N.M. 

Santa  Barbara,  California,  Major  Rich. 

OORBULA  POSCBLLA,  mw  ijeeiM, 

Shell  small,  ashy  white,  inequivalve,  the  left  valve  smaller;  inequi- 
lateral, the  posterior  end  larger;  rounded  in  front,  pointed  behind; 
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a  prominent  angle  separates  the  posterior  dorsal  area  from  the  rest  of 
the  disk;  surface  concentrically  evenly  threaded,  the  threads  a  little 
more  pronomiced  on  the  dorsal  area;  an  obscure  almost  microscopic 
radial  striation  is  sometimes  apparent;  the  siphons  protrude  beyond 
the  rostrum  with  a  dense  covering  of  wrinkled  periostracimi;  interior 
white,  hinge  normal,  the  basal  mai^in  of  the  right  valve  partly  over- 
lapping that  of  the  left  valve;  pallial  sinus  obsolete.  Length,  8.5; 
height,  4;  diameter  4.5  mm.,  but  the  shell  is  often  larger.  Cat.  No. 
97039,  U.S.N.M. 

Station  2838,  off  Lower  CaUfomia,  in  44  fathoms,  mud.  The  spe- 
cies extends  northward  to  the  Santa  Barbara  Islands,  California. 

CCMtBULA  KELSETI,  sew  neeiii. 

Shell  rather  large,  rounded  triangular,  whitish,  heavy,  not  inflated; 
the  surface  sculptured  by  low  concentric  lamellae,  a  little  more  promi- 
nent near  the  posterior  end  of  the  shell,  separated  by  equal  or  slightly 
wider  interspaces  crossed  by  fine  radial  threads  which  do  not  crenu- 
late  the  lamellae;  there  is  no  defined  posterior  dorsal  area  or  keel; 
interior  with  a  deep  anterioriy  rounded  pallial  sinus,  fused  with  the 
pallial  line  below  for  the  greater  part  of  its  length.  There  seems  to 
be  a  small  narrow  lunular  area  in  the  left  valve.  Length,  16;  height, 
10;  diameter  of  left  valve,  3  mm.    Cat.  No.  120691,  U.S.N.M. 

Catalina  Island,  California. 

Named  in  honor  of  Prof.  F.  W.  Kelsey  of  San  Diego. 

PANOMTA  ABCnCA  Liuiiwck,  Mw  TaritOr,  TUBOm  A. 

Shell  very  similar  to  the  North  Atlantic  form  but  very  much  more 
capacious  and  larger.  Length,  90;  height,  60;  diameter,  48  mm. 
Cat.  No.  151224,  U.S.N.M. 

This  form  is  common  to  the  Aleutian  Islands,  and  eastward  as  far 
as  the  Shiunagins.  The  type-specimen  is  from  Popoff  Strait  in  the 
Shumagin  group,  Alaska. 


PANOMTA  BBBINGIANA,  M 

Shell  resembling  P.  arctica  Lamarck,  in  a  general  way,  but  thinner, 
less  cylindrical,  much  larger,  and  proportionately  shorter.  Length, 
130;  height,  80;  diameter,  50  mm.  A  single  valve  reaches  a  length 
of  150  and  a  height  of  110  mm.  Type-soecimen,  Cat.  No.  212875. 
U.S.N3I. 

Station  3529,  near  the  Fribiloff  Islands,  in  56  fathoms.  Eastern 
Bering  Sea  in  general. 


sahcatella  pacifica,  m 

Shell  small,  thin,  white,  with  a  pale  olive  dehiscent  periostracum; 
inequilateral,  the  anterior  end  shorter  and  more  attenuated,  the  pos- 
terior longer,  more  vertically  expanded;  surface  sculptured  only  by 
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incremental  lines;  a  rounded  ridge  extends  from  the  inconspicuous 
beak  to  the  posterior  basal  margin,  but  there  is  no  keel  or  angle;  in- 
terior distinctly  pearly,  hinge  as  in  the  Atlantic  species.  Length, 
6.8;  height,  3;  diameter,  2  mm.    Cat.  No.  209912,  U.S.N.M. 

Station  4356,  131  fathoms,  off  Point  Loma,  San  Diego  County, 
California. 

PHOLADmBA  SAGTETA  (SlMtfiis  Bfs.). 

Shell  closely  similar  to  P.  penita  Conrad,  but  with  shorter  propor- 
tions, measured  longitudinally,  and  with  a  corresponding  widening 
of  the  dorsal  appendages  of  the  adult.  In  all  other  respects  it  resem- 
bles P.  penita,  of  which  it  is  doubtless  a  variety.  The  name  having 
found  its  way  into  collections,  it  was  thought  best  to  give  it  an  ac- 
knowledgable  status.  The  typenspedmen  comes  from  Monterey, 
California.  Cat.  No.  63312,  U.S.N.M. 
66008**— ProcJ^.M.voL5a— 17 27 
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A  NEW  FIND  OF  METEORIC  STONES  NEAR  PLAINVIEW, 
HALE  COUNTY,  TEXAS. 


By  George  P.  Merbill. 

Head  Curator ^  Department  of  Geology,  United  States  National  Mtueum, 


The  stones  described  below  were  forwarded  to  the  Museum  by 
Mr.  Harl  Rightmire,  who  reports  that  they  were  found  some  5  miles 
southwest  of  Plainyiew,  in  Hale  County,  Texas.  Nothing  is  known 
regarding  the  fall,  and  as  the  various  individuals  show  unmistakable 
evidences  of  having  lain  a  long  time  in  the  soil,  speculation  is  useless. 

Three  fairly  complete  individuals  and  a  fragment  were  forwarded, 
weighing  respectively  870  (fragment),  1320,  1,915,  and  3,450  grams. 
Small  fragments  broken  from  two  of  the  individuals  are  estimated 
to  have  weighed  about  50  grams,  bringing  the  total  weight  up  to  7,605 
grams.  Inasmuch  as  the  largest  individual  is  plainly  a  spawl  from  a 
stiU  larger  mass,  such  figures  are  of  little  value  excepting  to  the  dealer 
and  collector.  Two  of  the  more  complete  individuals,  the  first  and 
third  in  size,  are  shown  on  plate  34,  the  larger  being  about  17  by 
16i  by  7J  cm.  in  diameter.  All  are  well  encrusted,  though  discolored 
by  oxidation.    (See  Addendum,  p.  421.) 

The  fact  that  the  pieces  are  obviously  fragments  from  a  lai^  mass, 
and  that  Hale  County  abuts  directly  on  Crosby  County,  led  at  first  to 
the  prompt  suggestion  that  they  might  have  belonged  to  the  Estacado 
fall.  A  single  glance  at  a  thin  section  is  enough,  however,  to  show 
this  to  be  incorrect,  as  the  stones  are  of  quite  different  types. 

The  smaller  of  the  Plainview  stones  are  too  much  oxidized  to  render 
exterior  markings  of  much  value,  but  apparently  the  face  of  the  largest 
mass  shown  in  figure  2  was  the  brustseite,  as  distinct  radiations  may 
be  seen  extending  outward  in  all  directions  from  the  thumb  pittings 
shown  in  the  upper  center  (see  pi.  34). 

In  thin  section  this  meteorite  is  found  to  be  of  a  common  chondritio 
type,  consisting  of  chondrules  and  fragments  of  chondrules  in  a  finer 
ground  in  part  crystalline  and  in  part  fragmental  of  the  same  mate- 
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rial  interspareed  with  the  usual  metallic  iron  and  abundant  iron  sul- 
phide. The  silicate  minerals  are  olivine  and  pyroxenes  of  both  the 
normal  orthorhombic  and  twinned  monoclinic  types.  No  feldspars 
are  present.  Oxidation  has  badly  obscured  the  finer  details  of  struc- 
ture and  rendered  impossible  the  identification  of  any  minor  constit- 
uents which  might  perhaps  exist.  The  pulverized  material  boiled  in 
water  for  half  an  hour  gave  a  filtrate  reacting  distinctly  for  chlorine, 
calcium,  and  sulphur,  and  a  portion  allowed  to  stand  for  a  like  length 
of  time  in  one  part  nitric  acid  and  20  parts  water,  gave  strong  quali- 
tative reactions  for  P,Os,  CaO,  and  Fe,Og.  A  complete  analysis  by 
Dr.  J.  E.  Whitfield  yielded: 

Pwoent. 

Metal 6.22 

Metallic  sulphide 9.67 

SiUcates 84.21 

Total lOaOO 

The  metallic  portion  yielded: 

Iron 90.68 

Nickel a85 

CoUlt. 38 

Fhosphorus 14 

Total 100.00 

The  silicate  portion  yielded: 

Smca(SiO,) 4L46 

Ferric  oxide  (FeaOt) 8.46 

Chromic  oxide  (CtsOs) 40 

Alumina  (AljOt) 8.17 

FeirouB  oxide  (FeO) 17.77 

ManganouB  oxide  (MnO) 21 

Lime  (CaO) L68 

Magne8U(MgO) 28.99 

Nickel  oxide  (NiO) 91 

Cobalt  oxide  (CoO) 04 

Soda{NaaO) 90 

Pota8h(K,0) ^ 

Total 99.12 

A  recalculation  of  these  results  gives  the  mass  composition  of  the 
stone  as  follows: 
Metallic  portion: 

Iron(Fe) 5.64 

Nickel  (Ni) 56 

Cobalt  (Co) 02 

PhoBphonis  (P) 01 

Troilite: 

Iron(Fe) 6.09 

Sulphur  (S) 8.48 
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Silicates: 

SiUcaCSiOa) 86.31 

Ferric  oxide  (FeaOg) 2.96 

Chromic  oxide  (OaOt) 34 

Alumina  (AlaO,) 2.70 

Ferrous  oxide  (FeO) 16.13 

MangaQous  oxide  (MnO) IS 

Lime(CaO) L43 

Magneeia  (M«0) 24.69 

Nickel  oxide  (NiO) 77 

Cobalt  oxide  (CoO) 003 

SodaCNaaO) 76 

Potash  (KaO) 12 

Chlorine  (CI) not  det. 

Total 100.173 

The  phosphorus,  although  determined  in  the  soluble  metallic  por- 
tions, is  in  part  present  as  a  phosphate,  as  already  noted,  the  chro- 
mium is  present  as  chromite,  while  the  troilite  is  calculated  from  the 
3.48  per  cent  of  sulphur  found. 

The  texture  of  the  stone  is  firm  and  the  chondrules  in  laige  part 
break  with  the  matrix.  The  ground  in  the  fresh,  unoxidized  portion 
is  crystalline,  though  in  places  doubtfully  fragmental.  I  have  classed 
it  provisionally  as  a  spherical  chondrite  (Cc).  It  will  be  known  as  the 
Plain  view  meteorite.  The  second  largest  mass,  weighing  1,916  grams, 
is  in  the  collections  of  the  Field  Museum  of  Natural  History,  Chicago. 
(See  Addendum  below.) 

EXPLANATION  OP  PLATES. 
Plate  34. 

The  Flainview,  Texas,  meteorites.    Cat.  No.  521. 
Fig.  1.  The  1,320-gram  stone  as  received. 

2.  The  largest  single  individual  of  the  Plainview  meteorites,  weiring  3,450 
grams.  The  view  shows  the  bruitteite  with  radiations  extending  outward 
in  all  directions  from  the  large  thumb  markings  in  the  upper  central  portion 
of  the  figure. 

PULTB  35. 

Plainview  meteorites,  second  find. 

No.  1,  863  grams;  No.  2,  2,527  grams;  No.  3,  2,940  grains;  No.  4,  4,502  grams;  and 
No.  5,  5,585  grams. 

ADDENDUM. 

Since  the  abovB  was  written  five  more  stones  have  been  received,  which  Mr.  Rig^t- 
mire  reports  as  having  been  found  2  miles  west  of  those  first  discovered.  These, 
as  shown  on  plate  35,  weigh,  respectively,  863,  2,527,  2,940,  4,592,  and  5,585  grams. 
Of  these.  No.  4  is  of  principal  interest,  showing  areas  of  pnmary  incrtilBtation  only  at  a 
few  points,  as  at  the  lower  extremity  of  the  figure.  The  remaining  surfaces  show 
secondary  incrustations  over  more  recent  fractures.  Numbers  2,  3,  and  5  are  fairly 
complete  individuals,  though  showing  also  secondary  crusts  over  limited  areas.  Thin 
sections  prepared  from  several  individuals  were  at  first  thought  to  present  structural 
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details  such  as  to  warrant  referring  them  to  a  separate  fall,  but  further  study  has  led 
to  the  belief  that  the  stone  is  a  breccia,  though  the  structural  variations  may  be  in 
part  due  to  weathering. 

When  the  possibility  of  brecdation  was  realized,  the  smallest  (870-gram)  fragment  of 
the  first  find  was  cut  in  halves  and  polished.  The  resultant  surfaces  showed  a  ground 
of  about  equal  parts  light  gray,  mainly  oxidized  to  reddish,  and  darker  gray  more  or 
less  angular  areas.  Both  portions  are  equally  injected  with  small,  but  abundant  points 
of  metallic  iron  and  iron  sulphide.  There  are  also  occasional  light-gray  fragments, 
some  2  to  4  nmi.  in  length,  which  are  evidently  pyroxenic.  To  the  unaided  eye  both 
portions  are  chondritic,  though  this  structure  is  much  more  pronounced  in  the  dark 
areas.  It  was  at  first  thought  that  this  difference  mig^t  be  merely  apparent  and  due 
to  the  obscuring  of  the  structure  in  the  lighter  portions  through  oxidation.  Further 
investigation  has,  however,  shown  that  this  conclusion  will  not  hold.  Under  the 
microscope  the  lighter  portion  is  chondritic  and  consists  wholly  of  olivine  and  enstar 
tite  with  the  metallic  iron  and  iron  sulphide.  None  of  the  twin  pyroxenes  so  char- 
acteristic of  the  dark  portion,  which  was  the  material  described  in  the  first  part  of  this 
paper,  are  present.  Further  than  that,  the  chondrules  in  the  light  portion  are  almost 
wholly  very  light  gray  and  nearly  white,  while  those  in  the  dark  portions  are  in  part 
of  a  dark-gray  color,  although  there  are  white  chondrules  here  also.  By  reflected  li^t 
the  polished  surface  shows  a  structure  distinctly  brecdated,  and  in  one  or  two  cases 
it  is  possible  to  trace  the  outlines  of  a  fragment  of  the  darker  rock  inclosed  in  the  li^^ter 
gray,  but  in  the  majority  of  cases  this  is  impossible,  and  the  darker  material  is  so  com- 
mingled with  the  lighter  that  for  a  long  time  considerable  uncertainty  existed  in  the 
mind  of  the  writer  as  to  the  true  nature  of  the  stone.  Even  now  he  confesses  to  not 
feeling  fully  satisfied,  but  until  one  of  the  larger  masses  of  the  new  find  can  pass  into 
the  possession  of  the  Museum  and  be  sawn  through  the  center,  in  the  hopes  of  getting 
beyond  the  zone  of  oxidation,  this  is  the  best  that  can  be  done.  The  strongest  argu- 
ment in  favor  of  the  brecdated  nature  of  the  stcme  seems  to  lie  in  the  presence  of  the 
polysynthetically  twinned  pyroxenes  in  the  dark-gray  chondrules  and  their  absence 
in  the  lighter  portions.  In  one  instance  the  line  of  demarkation  between  the  light 
and  dark  portions  could  be  plainly  traced  in  thin  section,  and  the  metallic  sulphides 
were  found  elongated  along  this  line  to  indicate  that  it  had  been  an  open  cleft  at  the 
time  of  their  deposition. 

In  a  single  instance,  in  a  radiating  enstatite  chondrule,  there  was  noted  a  few  minute 
indoeures  of  a  blue-green  mineral  the  like  of  which  the  writer  has  never  before  seen 
in  a  meteorite,  and  the  exact  nature  of  which  can  not  be  determined.  The  particles 
show  no  good  crystal  outlines  nor  cleavages  such  as  would  enable  one  to  determine 
their  orientation,  optic  axes,  or  extinction  angles,  and,  except  that  they  belong  appar- 
ently to  some  inclined  system,  nothing  can  be  said.  The  mineral  is  scarcely  trans- 
parent and  but  faintly  dichrdc  in  yellow-green  colors.  More  than  anything  else  that 
can  be  recaUed,  it  resembles  the  green  hornblende  inclosures  sometimes  found  in 
pyroxenes  in  the  older  basic  igneous  rocks.  In  all  the  tiiin  sections  thus  iar  prepared 
the  mineral  occurs  in  but  a  single  instance. 

So  to  as  now  known  the  total  number  of  individuals  comprising  the  Plainview  fail 
is  nine  (including  the  two  fragments),  and  the  total  weight  24,112  grams. 
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Meteoric  Stones  from  Hale  County,  TEXAa 

For  explanation  of  plate  see  paqe  421. 
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Meteoric  Stones  from  Hale  County,  Texas. 

For  explanation  of  plate  see  page  421. 
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DESCJRIPnON  OP  A  NEW  GOBY,  GARMANNIA  SPONGICOLA 
FROM  NORTH  CAROLINA. 


By  Lewis  RadoiiffB| 

SdtnHfic  ABtistarUf  UhiUd  States  Bureau  of  FMeHei, 


Along  the  coast  of  North  Carolina  south  of  Cape  Hatteras,  there 
are  a  number  of  fishing  banks^  similar  in  character  to  those  located 
off  Charleston,  South  Carolina.  The  largest  of  these  lies  about 
21  miles  south  by  west  }  west  of  the  bell  buoy  at  the  entrance  to 
Beaufort,  North  Carolina,  harbor  in  13)  to  15  fatilioms  of  water.  The 
bottom  is  hard  and  rocky  in  places  and  supports  a  growth  of  corals, 
sponges,  and  marine  plants.  The  oiganisms  found  here  are  in  the 
main  characteristic  of  warmer,  southern  waters,  the  fauna  bearing  a 
marked  similarity  to  that  of  the  snapper  banks  off  Pennsacola  and 
Tampa,  Florida. 

The  small  species  of  goby  described  herein  was  taken  in  the  course 
of  an  investigation  of  these  grounds  by  the  United  States  Fisheries 
Steamer  Fish  Ha/wk  in  August  and  September,  1914.  It  inhabits  the 
cavities  of  large  cuplike  sponges. 

QARMANNU  SPONQIOOLA  RaddlffB.  aew  ■pedw. 

Dorsal  VI-13;  anal  11;  body  naked  except  for  a  small  patch  of 
large,  strongly  ctenoid  scales  about  22  in  number  on  lower  side  and 
ventral  surface  of  caudal  peduncle;  body  long,  slender,  compressed 
posteriorly;  depth  6.4  in  standard  length,  7.7  in  total  length;  head 
long,  slender,  pointed  4.5  in  standard  length,  5.3  in  total  length; 
cheeks  tumid;  eye  small,  6.9  in  head,  subdorsal;  interocular  space 
narrow,  slightly  concave,  equal  to  diameter  of  eye;  snout  short, 
pointed,  4.1  in  head;  mouth  large,  slightly  oblique,  lower  jaw  in- 
cluded; maxillary  long,  2.6  in  head,  extending  beyond  vertical  from 
posterior  mai^in  of  eye;  teeth  small,  villiform;  those  in  front  of  each 
jaw  in  several  rows,  imequal  in  size,  longer  ones  recurved,  caninelike; 
teeth  on  sides  of  jaws  in  a  single  row,  gradually  decreasing  in  size 
toward  angles  of  mouth;  several  small,  recurved  caninelike  teeth 
on  underside  of  anterior  margin  of  lower  jaw. 

t  The  Olbhore  Fishing  Orounda  of  North  Gandina,  by  Lcfwis  RadoUffe.   Eoonomio  Ctrenlar  No.  8  of 
the  Bureau  of  Fisheries,  Issued  Feb.  25, 1914. 
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Dorsal  fins  prominent,  without  filamentous  rays,  widely  separated, 
the  fij*st  of  six  rather  weak,  slender  spines;  second  dorsal  elongate, 
free  from  caudal;  caudal  fin  short,  rounded;  pectoral  fins  long, 
pointed,  nearly  as  long  as  head;  ventrals  completely  united,  not 
adnate  to  the  belly,  equal  to  pectorals  in  length;  anal  similar  in 
form  to  second  dorsal,  free  from  caudaL 

Color  in  alcohol :  Body  Broccoli  brown,  with  about  14,  more  or 
less  indistinct  vertical,  sepia-colored  cross  bands;  belly  lighter  in 
color,  head  darker,  drab-colored;  vertical  fins  mottled  with  darker; 
dorsals  and  anal  with  a  darker  marginal  band;  pectorals  dusky  at 
base,  lighter  distally ;  ventrals  translucent. 

Type. — Cat.  ho.  77501,  U.S.NJM!.,  a  specimen  31  mm.  long  taken 
August  11, 1914,  in  14}  fathoms  with  the  beam  trawl  at  Fish  Hawk 


i« 


OlBMAinnA  Spokoicola  Radcldr. 

station  8212.  This  station  Ues  about  1  mile  southeast  of  the  fishing 
buoy,  on  the  largest  fishing  ground,  the  position  of  the  buoy  being 
latitude  34°  19'  ^.;  longitude  76°  48'  W.  The  sponge  from  which 
the  type  and  cotypes  were  taken  was  45.7  cms.  in  diameter  at  the 
top  and  53.3  cms.  high,  cup-shaped. 

Cotypes. — ^Fourteen  specimens  20  to  28  nmi.  long.  These  vary 
somewhat  in  coloration  from  the  type,  some  being  much  darker  col- 
ored, others  lighter;  other  than  in  intensity  the  color  pattern  is  quite 
similar.  Occasional  examples  have  seven  dorsal  spines  instead  of 
six,  and  twelve  dorsal  rays  instead  of  thirteen.  The  anal  normally 
consists  of  ten  rays. 

Paratypes. — Six  specimens  24  to  28  mm.  long,  taken  August  1, 
1914,  at  Fish  HoavTc  station  8199,  about  3  miles  west-northwest  of 
fishing  buoy  m  14}  fathoms. 

The  sponge  from  which  these  specimens  were  taken  was  deeply 
concave  on  top,  cup-shaped,  61  cm.  in  diameter  at  top.  According 
to  Dr.  H.  V.  Wilson  this  is  presumably  an  undescribed  species  of 
SpvmstredUi. 

In  the  collection  of  the  Bureau  of  Fisheries  are  five  specimens 
17  to  27  nmi.  long  taken  by  Mr.  W.  W.  Welsh,  January  13,  1913,  14 
miles  W.  \  N.  from  Andote  Light,  Anclote  Keys  (near  Tarpon 
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Springs)  on  the  west  coast  of  Florida.  These  specimens  were  taken 
from  a  large  sponge  similar  in  form  to  those  from  the  North  Carolina 
coast.  The  sponge  was  dredged  by  the  Fish  Hcmk  in  8}  fathoms  on 
rough  bottom. 

This  species  is  named  apongicola  in  allusion  to  its  habit  of  living 
in  the  cavities  of  sponges. 

As  the  genus  Oamumnia  has  been  characterized  by  species  having 
the  anterior  half  of  the  body  naked,  posterior  half  cov^  with  mod- 
erate or  small  scales,  its  characters  eJiould  be  extended  to  cover  the 
present  species,  in  which  the  scaling  is  reduced  to  a  small  area  on  the 
lower  side  and  ventral  surface  of  the  caudal  peduncle. 
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A  NEW  SPECIES  OF  POLTCHAETOUS  ANNELID  FROM  PAN- 
AMA, WITH  NOTES  ON  AN  HAWAIIAN  FORM. 


By  Aabon  L.  Tbbadwell, 

OJ  Vmar  CoUege^  Paughkeeptie,  New  Tbrib. 


Among  the  material  received  from  time  to  time  from  the  Umted 
States  National  Mnseimi  for  identification^  there  was  a  new  species 
of  PhyUadocey  collected  at  Chame  Point,  Panama,  by  Mr.  Robert 
Tweedlie  in  1912,  which  is  herewith  described.  A  reexamination  of 
material  from  the  Hawaiian  Islands,  referred  to  Eunice  sicUiensia 
Grube  in  a  former  paper,  makes  it  necessary  to  change  the  name  which 
I  then  applied.  This  is  done  in  the  present  paper,  and  additional 
data,  resulting  from  a  more  detailed  study,  are  presented. 

UODIOB  IMJUA  WMdwari. 

Eunice  duhia  Woodward,  Bull,  litis.  Gomp.  Zool.,  vol.  51,  No.  1,  1907,  p.  11, 

pi.  2,  fig.  16;  pi.  1,  figi.  4,  6,  6. 
Eunice  eieUientie  Tbsadwbll,  Bull.  U.  S.  Fish  Oomm.,  1903,  p.  1166, 1906. 

In  the  above  paper  I  described  as  Eunice  sicUiensia  a  small  Leodicid 
from  the  Hawaiian  Islands.  The  identification  was  based  mainly  on 
the  structure  of  the  jaws,  the  mandibles  having  the  large  calcareous 
terminal  portions  characteristic  of  this  species.  Doubts  as  to  the 
accuracy  of  the  determination  led  to  a  reexamination  of  the  specimen, 
now  in  the  United  States  National  Museum,  and  a  comparison  of  the 
posterior  end  with  Woodward's  description  of  Eunice  (Leodice)  duhia, 
the  small  palolo  of  the  ''motosuga''  day,  or  day  before  the  swarming 
of  the  true  Palolo,  established  its  identity  with  this.  Woodward  saw 
only  the  swarming  posterior  ends  but  these  were  described  with  suf- 
ficient accuracy  to  identify  them  with  the  specimen  from  the  Hawaiian 
Islands. 

No  giUs  were  visible  on  this  single  specimen,  and  this  would  ap- 
parently transfer  it  to  the  g^nus  Nicidian.  On  all  of  the  members  of 
this  group  of  the  Leodicidae,  however,  as  for  instance,  in  Leodice 
cariboea  of  the  West  Indies,  the  gill  development  is  very  limited  and 
the  jaw  structure  is  so  characteristic  of  the  Leodice  that  I  have 
placed  it  in  this  genus. 

Proceeoinqs  U.  8.  National  Museum,  Vol.  6S-No.  2I8& 
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The  body  was  approximately  300  mm.  long,  with  a  head  width  of 
about  2  mm.  Anteriorly  the  somites  are  broadly  rounded  dorsally, 
and  flattened  ventrally,  with  the  parapodia  at  the  ventro  lateral 
angles.  After  about  the  first  quarter  of  the  body  where,  apparently, 
the  sex  products  begin  to  appear,  the  ventral  surface  is  rounded  and 
the  body  assimies  very  nearly  a  circular  cross  section  with  the  para- 
podia on  the  lateral  edge. 

The  head  is  rather  deeply  incised  by  a  V-shaped  depression,  each 
lateral  half  ending  in  a  rounded  point.  The  antennae  had  all  been 
lost,  and  the  peristomium  was  mutilated  so  as  to  show  no  indication 
of  the  character  of  the  nuchal  cirri.  The  eyes  were  oval  in  outline, 
situated  in  the  usual  position.  Two  pairs  of  anal  cirri,  one  much 
larger  than  the  other,  are  carried  on  the  pygidixmi. 

Parapodia  from  the  anterior  region  of  the  body  (fig.  3),  show  a 
rounded  setal  lobe  with  practically  equal  anterior  and  posterior  lipsj 
and  two  heavy  brown  aciculae.  The  dorsal  cirrus  is  long,  slender, 
finger-shaped,  the  ventral  one  orbicular,  flattened.  Two  tufts  of  setae 
arise  very  dose  together,  the  dorsal  ones  simple,  curved,  without 
perceptible  wings,  but  with  the  edges  finely  striated  (fig.  4).  Ventral 
setae  compound,  basal  portion  serrate  along  its  apex,  terminal  joint 
with  finely  serrated  sheath  and  subterminal  tooth  longer  than  ter- 
minal one  (fig.  5).  No  pectinate  setae  appeared  in  any  of  the  parar 
podia  examined. 

The  posterior  parapodia  were  as  figured  by  Woodward.  The  setae 
lobes  are  slender  and  elongated,  and  the  setae  are  essentially  like  those 
farther  forward  except  that  the  basal  portion  of  the  compoimd  setae 
is  much  elongated. 

PHYLLODOCB  PANABfBNBIS,  Mw  i 


Deacripiion. — ^Head  unusually  broad  as  compared  with  length 
(fig.  1),  the  width  behind  antennae  being  nearly  equal  to  that  of  pos- 
terior margin.  Eyes  situated  about  midway  of  the  head,  small,  with 
very  small  lenses.  A  noticeable  groove  at  middle  of  posterior  mar- 
gin, into  which  a  lobe  from  the  anterior  margin  of  the  first  somite 
extends.  Antennae  about  one-third  as  long  as  head,  bluntly  pointed 
at  apex.  There  is  a  pigmented  band  around  the  head  just  posterior 
to  the  antennae,  and  a  very  narrow  band  of  pigment  along  the  pos- 
terior margin. 

Tentacular  cirri  with  rather  long  basal  joints,  the  terminal  joint  of 
the  first  about  equal  in  length  to  that  of  the  ventral  one  on  somite 
two.  Dorsal  cirrus  of  somite  two  equal  to  that  of  somite  three,  ex- 
tending to  somite  nine.  All  cirri  showed  traces  of  pigment  patches. 
Doral  cirrus  of  somite  four,  leaf-like,  but  very  small;  those  of  succeed- 
ing somites  increase  rapidly  in  size  to  the  eighth,  while  from  here 
backward  the  increase  is  very  gradual.  All  of  the  later  cirri  overlap 
one  another,  the  exposed  portion  showing  a  broad  pigmented  band, 


Digitized  by 


Google 


NO.  2186.       A  NEW  P0LTCHAET0U8  ANNELID— TREAD  WELL. 


429 


but  leaving  the  margin  nncolored.  A  broad  band  of  this  same  pig- 
ment extends  across  the  dorsal  surface  of  each  somite  with  a  very 
delicate  line  of  deeper  pigment  marking  its  anterior  and  posterior 


Fl<18.  l-«.— 1,  PHTLLODOCS  PANAMKNSI8,  HEAD  X  90.    2,  FABAPODIUlf  X  83.    LBOMCI  DUBU,  8,  Ak- 
TXBIOS  PABAPODnm  X  90.     4,  SiMPLI  8STA  X  870.    5,  COMPOUND  BITA  X  MO. 

edges  in  the  dorsal  median  line.  Ventral  cirri  are  much  smaller  with 
narrowed  terminal  portion  and  throughout  middle  and  posterior 
portions  of  the  body  with  very  prominent  pigment  patches.  The 
specimen  was  incomplete,  retaining  only  about  one  hundred  and 
twenty  somites. 
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A  wdl-developed  parapodium  has  a  bilobed  end,  the  dorsal  being 
ihe  larger  of  the  two  lobes.  Into  the  notch  between  the  two  extends 
the  apex  of  a  stout  aciculum.  Behind  the  lobes  is  a  row  of  forty  or 
more  setae.  The  dorsal  cirrus  is  ovate  attached  by  a  broad  cirro- 
phore  (fig.  2).  In  this  drawing  it  is  represented  as  it  appeared  when 
flattened  under  the  pressure  of  the  cover  glass.  Ventral  cirrus  with 
rounded  ventral  margin  and  pointed  apex. 

Setae  all  compound;  the  basal  portion  expanded  at  the  end,  and 
carrying  at  this  place  a  dense  tuft  of  stout  spines.  Terminal  portion 
slender,  curved,  with  a  row  of  teeth  along  one  margin. 

Width  at  head,  1.25  mm.;  length  of  head,  1.25  mm.;  total  width, 
including  parapodia,  at  somite  five,  4  mm.;  total  width  farther  back, 
6  mm. 

Type.— C&t.  No.  16831,  U.S.N.M.,  was  collected  at  Chame  Point, 
Panama,  by  Robert  Tweedlie,  in  1912. 
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NOTICE  OF  A  NEW  PALEOCENE  MAMMATi,  A  POSSIBLE 
RELATIVE  OF  THE  TTTANOTHERES- 


By  James  Williams  Gidijey, 
AjuiiUnU  Ourator  o/FomHI  Mammalia  United  StaUi  Natkmal  Mutmm. 


Wlule  recently  in  the  vicinity  of  old  Fort  Union,  (Bnford),  North 
Dakota,  Dr.  Vernon  Bailey,  of  the  United  States  Biological  Surrey, 
made  an  accidental  discovery  of  a  few  associated  fossil  teeth  and  jaw 
fragments  which  he  found  in  the  bad  land  deposits,  of  Fort  Union  age 
(Paleocene)  at  that  locality.  This  proves  to  be  an  important  find,  as 
the  specimen  represents  a  manmial  of  much  larger  size  and  apparently 
of  different  ordinal  affinities  than  any  hitherto  reported  from  this 
horizon.  The  specimen  has  been  kindly  presented  to  the  United 
States  National  Museum  by  Doctor  Bailey,  and  is  here  described. 

TITANOIDES»  new  goivs. 

Lower  molars  brachyodont-lophodont;  with  the  W  pattern  char- 
acteristic of  the  Titanotheres  but;  with  talonid  less  elevated  than 
trigonid;  paraconid  elevated  and  well  separated  from  the  metaconid 
so  that  the  anteroposterior  diameter  of  the  trigonid  is  but  slightly  less 
than  its  transverse;  last  molar  largest,  the  series  gradually  dimioish- 
ing  in  size  forward;  hypoconulid  present  in  m,  but  this  tooth  has  no 
true  third  lobe;  premolar  with  molariform  (i.  e.  V  shaped)  trigonid 
but  with  talonid  rudimentary;  jaw  symphysis  relatively  short,  wide 
and  shallow,  not  sutured;  canine,  as  indicated  by  a  portion  of  the 
alveolus  preserved,  appears  to  have  been  of  about  the  same  relative 
size  and  position  as  in  the  Titanotheres. 

Type  ofihe  gervas. — THarioides  primaevua,  new  species. 


TITANOIDIS  PBIMABVU8.  mum  i 
Plate  36,  figs.  1,2. 

Type. — ^Lower  m,  and  m,,  anterior  half  on  m^  and  p(t)4y  all  of  the 
right  side;  a  portion  of  m,  of  the  left  side;  and  two  portions  of  the 
jaw  symphysis.  (Cat.  No.  7934  U.S.N31.  Coll.).  While  the  teeth 
are  all  detached  there  is  no  reasonable  doubt  that  they  and  the  jaw 
portions  belong  to  a  single  individual. 

PR0CEEDINQ8  U.  S.  NATIONAL  MUSEUM.  VOU  62-NO.  2187. 
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Type4ocdlity. — ^Bad  Lands,  about  3  miles  northeast  of  Buford 
(Fort  Union  of  early  days),  North  Dakota. 

Horizon. — ^Paleocene,  Fort  Union  fonnation  (type  section). 

Diagnosis. — ^Teeth  indicate  an  animal  about  the  size  of  the  smaller 
Paleosyops  of  the  Bridger  or  of  one  of  the  smaller  species  of  Oaenopiis 
of  the  Oligocene;  talonid  of  last  molar  relatively  elongated  with  large 
hypoconulid  which  shows  distinct  evidence  of  budding  oflF  to  form  a 
third  lobe;  talonid  of  molars  relatively  low  and  narrower  than  the 
trigonid;  basal  cmgulum  continuous  except  on  lingual  border  of 
crowns,  talonid  of  pO)^  rudimentary  being  little  more  than  a  cingu- 
lum  cusp  situated  almost  in  line  with  the  inner  cusps  row  at  the  base 
of  the  metaconid;  cusps  of  the  trigonid,  both  in  the  molars  and  in  p^, 
relatively  high  and  pointed. 

Measurements, 

Ant«ropoBt«rior.  Tnnsvwse. 

Ml 22.6+  16.6 

M2 ^ 27  19 

Mt 32.8  19.4 

P4(?) 6  14.6 

Discussion  of  characters  and  possible  reUUionsMps. — The  specimen 
constituting  the  type  above  described  while  very  fragmentary  for- 
tunately is  of  a  young  adult  in  which  only  m^  of  the  tooth  series  shows 
any  d^ree  of  wear  and  all  the  teeth  are  well  preserved,  hence  what 
characters  they  possess  are  not  confused. 

This  species  represents  by  far  the  largest  mammal  yet  known  from 
the  Paleocene.  The  teeth  are  about  one-third  larger  than  those  of 
the  largest  species  of  Pantolamlda  of  this  horizon,  and  about  equal 
those  of  Coryphodon  sirmis  of  the  Wasatch  or  one  of  the  smaller  species 
of  Caenopus  of  the  Oligocene. 

In  the  absence  of  other  parts  of  the  skeleton  to  substantiate  the 
evidence  of  tooth  characters,  the  ordinal  position  of  this  animal  ad- 
mittedly does  not  stand  on  imassailable  groimds.  However  these 
teeth  from  the  Fort  Union  seem  certainly  to  be  those  of  an  ungulates 
and  their  general  characteristics  suggest  Titanothere  affinities. 

(compared  in  detail  with  the  Titanotheres  they  present  similaritie, 
which,  when  the  much  older  horizon  and  consequently  more  primitive 
stage  of  development  is  considered,  are  rather  striking.  These  sim- 
ilarities consist  in  (1)  the  like  relative  proportions  of  the  molars  to 
each  other  in  the  series;  (2)  the  correspondence  in  form  and  general 
contour  of  the  triconid  and  talonid,  both  of  which  are  V  shaped  and 
imiting  form  the  W  pattern  characteristic  of  the  Titanothere  lower 
molars;  (3)  the  cingulum  development  is  like  that  observed  in  those 
Titanotheres  in  which  this  element  is  present;  and  (4)  the  bone  frag- 
ments show  the  lower  jaw  to  be  of  heavy  massive  type,  with  broad, 
shallow  and  unsutured  symphasis,  while  the  canine  and  submental 
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foramen  are  in  about  the  same  relative  positions  respectively  as  in 
tlie  Oligocene  Titanotheres. 

The  principal  diflferences  observed  are:  (1)  The  relatively  low  and 
less  transversely  expanded  talonid  (in  Paleosyops  the  talonid  is  also 
depressed,  slightly  in  the  molars,  very  pronouncedly  in  the  premolars) ; 
(2)  the  somewhat  greater  angulation  of  the  principal  cusps  of  the 
trigonid;  (3)  the  rudimentary  condition  of  the  talonid  of  p^;  and  (4) 
the  absence  of  a  third,  or  heel  lobe  of  the  last  molar.  These  morpho- 
logical differences  and  especially  the  last  two  cited,  are  imdeniably 
very  considerable,  yet  it  seems  to  me  they  may  all  be  attributed  to  the 
more  primitive  stage  in  which  we  find  the  teeth  of  Titanoides. 

In  a  general  way  the  teeth  of  Titanoides  also  resemble  those  of  the 
Ambliypoda.  Especially  is  this  noticable  in  the  form  of  the  premolar, 
which  is  in  the  same  stage  of  development  as  the  corresponding  one  of 
CorypTiodon.  Comparing  the  teeth  of  Titanoides  with  those  of  Pavn 
tolambda,  Coryphodon,  and  Uintathervunif  however,  they  show  the  fol- 
lowing important  differences,  and  be  it  noted  these  same  differences 
are  observable  in  comparing  the  Titanotheres  with  the  Ambliypoda. 
In  the  Ambliypoda  the  basal  cingulum,  when  present,  is  confined  to 
the  anterior  and  posterior  borders  of  the  tooth  crown,  continuous  in 
the  Fort  Union  species;  trigonid  short,  its  anteroposterior  diameter 
being  much  less  tiian  that  of  the  talonid,  trigonid  and  talonid  about 
equal  in  length  in  Titanoides;  paraconid  small  and  low  in  Pavioir 
ambda,  much  depressed  and  vestigial  in  CorypTiodon^  and  Uintaiherium 
relatively  high,  prominent  and  well  separated  from  the  metaconid  in 
Titanoides}  The  Ambliypoda  are  further  distinguished  (1)  by  the 
progressive  tendency  to  depression  of  the  anterior  lophs  of  the  trigonid 
and  talonid  respectively  in  PaTifoZam&eia  and  finally  to  their  almost  entire 
disappearance  in  Coryphodon  and  the  Uintatheres  where  the  teeth 
have  developed  two  subequal  cross  lophs  with  an  open  valley  be- 
tween; and  (2)  by  the  development  on  the  talonid  of  a  low  median 
shelf,  or  spur,  which  is  incipiant  in  PantoJamMa,  well  masked  in 
Coryphodon  and  the  Uintatheres. 

fVom  the  above  it  will  be  seen  that,  whether  related  to  the  Titan- 
otheres or  not,  the  teeth  of  T.  primaevus  have  no  amblypod  character- 
istics, and  the  line  of  development  marked  out  is  evidently  funda- 
mentally different  from  that  observed  in  the  Amblypoda. 

It  is  unfortunate  that  the  upper  dentition  of  T.  primaevus  is  not 
known,  since  this  series  is  usually  more  characteristic  than  the  lower, 
and  therefore  more  reliable  for  purposes  of  group  determination. 
However,  because  of  certain  definite  mechanical  relationships  between 
cusps  of  corresponding  upper  and  lower  cheek-teeth  in  mammals,  the 

1  In  the  Ctaaliootheres,  which  also  resemble  the  Titanotheres  in  some  respeots,  the  paiaoonid  is  depressed 
while  the  entooonid  is  high  and  prominent. 
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main  features  of  either  series  can  be  predicted  with  some  degree  of 
accuracy  by  a  critical  study  of  the  opposing  series.  This  is  true 
especially  as  r^ards  the  number,  relative  size,  general  form  and  pro- 
portions of  the  principal  cusps. 

To  those  who  have  studied  tooth  structure  it  is  well  known  that 
the  trigonid  of  the  lower  molar  bites  on  the  inner  side  of  the  tooth 
row  and  between  or  over  the  interspaces  of  the  molars  of  the  upper 
series,  in  forms  of  the  interlocking  brachyodont  type.  The  talonid, 
when  present,  is  opposed  to  the  protocone  of  the  corresponding  upper 


Fig.  1.— Lowbb  chbek-tbkth  of  Tranoidxs  pbdiaxyus.   Natusal  size. 

molar,  and  the  development  of  the  hypocone  is  always  correlated 
with  and  contingent  upon  the  development,  in  the  lower  series, 
either  of  the  entoconid  of  the  corresponding  tooth  or  the  paraconid 
of  the  next  tooth  behind.  Also  the  hypoconid  bites  into  the  middle 
basin  of  the  upper  tooth  crown  between  the  paracone  and  the  meta- 
cone. 

Based  on  these  known  relations  of  cusps,  I  have  attempted  a  con- 
struction in  day  of  the  upper  series  (see  fig.  2,  pi.  36)  of  the  side  cor- 
responding to  the  lower  teeth  of  the  type  (see  fig.  1,  pi.  36).  The 
details  as  worked  out  are  of  necessity  largely  conjectural  and  will 
probably  prove  incorrect.  I  feel  considerably  more  confident,  how- 
ever, regarding  the  main  features. 

Thus  constructed  these  upper  teeth  are  decidedly  titanotheroid  in 
general  form  and  structure.  The  principal  characteristics  obtained 
are:  (1)  The  paracone  and  metacone  are  higher  than  the  cusps  of 
the  inner  row  and  are  selenodont  in  form;  (2)  to  conform  with  the 
two  shallow  basins  of  the  lower  molars,  namely,  the  larger  one  of  the 
talonid,  and  the  smaller  and  higher  one  of  the  trigonid,  all  the  upper 
molars  have  low,  broad,  conate  protocones,  and  m  ^  and  m '  small 
but  well-defined  hypocones;  (3)  p  *  and  p '  are  wide  and  short,  and 
are  composed  of  two  main  cusps,  the  outer  (paracone)  high  and  the 
inner  (protocone)  low.  If  the  lower  premolar  of  the  type  is  properly 
identified  as  p^y  the  p^  above  had  probably  not  yet  developed  the 
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second  main  cusp  of  the  outer  row,  since  the  former  has  no  func- 
tional talonid. 

While  it  is  freely  admitted  that  the  foregoing  observations  on  the 
possible  structure  of  the  upper  cheek-teeth  can  not  be  submitted  as 
evidence  in  the  present  case,  they  seem  to  lend  some  weight  to  the 
conclusions  at  which  I  have  arrived  concerning  the  probable  affini- 
ties of  this  new  mammal  from  the  Fort  Union. 

These  conclusions  may  thus  be  briefly  summarized:  From  the 
evidence  at  hand  I  conclude  that  Titancides  primaevus  can  not  be 
classed  with  the  Amblypoda,  that  it  is  probably  a  Perissodactyl,  and 
certain  features  make  it  not  improbable  that  it  is  rather  closely 
related  to  the  Titanotheres.  Future  discoveries,  however,  may 
prove  that  its  relationship  is  so  remote  as  to  necessitate  the  estab- 
lishment of  a  new  family  for  the  reception  of  this  genus. 


EXPLANATION  OP  PLATE  36. 

Fig.  1. — Titandides  primaevus,  page  431.  Crown  view  of  lower  cheek-teeth. 
Type,  XI+.    Cat.  No.  7934  U.S.N.M.  CoU. 

Fig.  2. — Cast  of  reetoration  representing  conjectural  upper  cheek-teeth  of  Titanoides 
pnmaevus.     XI4-.    Page  434. 

Fig.  3.— Bad  Lands  about  3  miles  northeast  of  Buford,  North  Dakota.  X  indicated 
the  spot  where  the  type  of  Titanoides  primaeviu  was  found. 
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For  explanation  of  plate  see  page  436. 


Digitized  by 


Google 


Digitized  by 


Google 


MAMMATfi  COLLECTED  BY  DR,  W.  h.  ABBOTT  ON  THE 
CHAIN  OF  ISLANDS  LYING  OFF  THE  WESTERN  COAST 
OF  SUMATRA,  WITH  DESCRIPTIONS  OF  TWENTY-EIGHT 
NEW  SPECIES  AND  SUBSPECIES, 


By  Mabous  Wabd  Lton,  Jr., 
CjfOeoiye  WaMngton  UnhenUy,  WaMngton^  D.  C. 


INTRODUCTION. 

Between  the  years  1901  and  1905  Dr.  W.  L.  Abbott,  in  his  zoolo^- 
cal  explorations  of  the  Malay  Archipelago,  visited  the  chain  of  islands 
lying  off  the  southern  and  western  coast  of  Sumatra  three  times.  On 
these  expeditions  he  collected  over  800  specimens  of  mammals,  all  of 
which  were  presented  to  the  United  States  National  Museum.  No 
general  paper  covering  the  mammals  of  this  group  of  islands  as  a 
whole,  or  covering  Doctor  Abbott's  collections  as  a  whole  from  the 
islands  that  he  explored  has  appeared.  A  few  papers  on  the  mammals 
of  individual  islands  have  been  printed  (Mocfigliani,  1889;  Thomas, 
1894a;  Miller,  1903a,  1906;  Andersen,  1906;  Lyon,  1908),  and  the 
collections  made  by  Doctor  Abbott,  have  been  studied  in  part  by 
Miller  (1903a,  19036, 1906a,  1906c,  1911, 1913);  Andersen  (1905, 1912), 
Elliot  (1910)  and  Lyon  (1913).  Two  of  the  most  interesting  primates 
discovered  in  recent  years  were  found  among  them  (Miller,  1903&). 

About  two  years  ago  Mr.  Oerrit  S.  luCUer,  jr.,  suggested  that  I  make 
a  study  of  the  mammals  of  this  region.  Since  then  I  have  been  en- 
gaged in  this  investigation  during  my  leisure  time.  It  now  seems 
desirable  to  publish  descriptions  of  the  28  new  forms  that  examina- 
tion of  the  collections  has  revealed.  A  list  of  the  islands  that  Doctor 
Abbott  has  visited  with  the  species  that  have  been  found  on  each  is 
appended. 

The  references  given  at  the  end  are  the  more  important  ones  that 
have  appeared  dealing  with  the  mammals  that  Doctor  Abbott  has  col- 
lected, and  with  those  of  other  collectors.  They  will  serve  as  a  guide 
to  the  place  of  publication  of  the  forms  listed  under  the  islands. 

PR0CEEDINQ8  U.  8.  NATIONAL  MUSEUM.  VOU  62-NO.  2188. 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  MAMMALS. 

Order  CHIROPTERA. 

Pannly  PTEROPIDAE. 

CYNOPTESUS  BABI,  bvw  Wfmdm, 

1903.  Oynopterua  tit&iae(Jieiltu,  Mollbb,  Ph>c.  U.  S.  Nat.  Mus.,  vd.  26,  p.  474, 
Febmary  3, 1903. 

Type^pecimen. — ^No.  114269,  U.S.N.M.,  skin  and  skull,  collected 
on  Pulo  Babi,  January  8, 1902,  by  Dr.  W.  L.  Abbott,  original  number 
1411. 

OeograpMc  distribution, — ^Pulo  Babi,  possibly  it  may  also  occur  on 
Pulo  Simalur  and  Pulo  Lasia. 

Diagnostic  characters. — ^A  medium-sized  member  of  the  genus 
(forearm  66  to  68  mm.,  condylobasal  length  of  skull  about  30),  of 
very  dark  color,  darker  than  Cynopterus  scherzeri  of  the  Nicobar 
Islands. 

Color. — ^Upperparts  of  head,  neck,  body,  small  interfemoral  area, 
and  haired  area  of  arm  and  forearm,  between  bone  brown  and  natal 
brown,  darker  anteriorly  on  the  head,  and  lighter  posteriorly;  at 
base  hairs  are  deep  mouse  gray;  imderparts  olive  brown,  except  on 
throat,  which  is  dark  olive  brown  or  an  isabella  color;  the  color  of  the 
throat  extends  up  on  sides  of  neck;  membrane  above  and  below, 
including  the  skin  over  the  finger  bones,  blackish  brown;  ear  blackish 
brown  with  margin  as  dark  as  rest  of  ear. 

Shill  and  teeth. — ^The  skull  closely  resembles  that  of  Oynopterus 
brachyotis  of  the  Sumatran  mainland,  as  well  as  that  of  C.  scherzeri;  it 
is  slightly  narrower  and  the  post-orbital  constriction  is  more  marked 
{scherzeri,  6  mm.,  Tarussan  Bay  brachyotis,  6  to  7  mm.,  bdbi,  5  to  5i 
mm.).    The  teeth  do  not  show  any  distinguishing  characters. 

Measurements. — ^Type:  Head  and  body,  95  mm.,  expanse  460 
(both  collector's  measurements),  forearm  67;  thumb,  26;  second 
digit,  46;  third  digit,  43  by  28  by  37;  fourth  digit,  41  by  21  by  24; 
fifth  digit,  41  by  20  by  21;  tibia,  26;  foot,  16;  skull,  greatest  length, 
30;  condylobasal  length,  29.2;  zygomatic  width,  19;  width  of 
brain  case,  13;  width  of  palate  including  outsides  of  teeth,  9.3; 
width  of  palate  at  posterior  free  margin,  5.3;  antorbital  constric- 
tion, 6.2;  postorbital  constriction,  5.5;  maxillary  toothrow,  10.2; 
mandibular  toothrow,  canine  to  last  molar,  11.5. 

Specimens  examined. — ^Three,  all  from  Pulo  Babi;  skin  and  skull 
of  the  type  and  two  in  alcohol. 

Remarlcs. — ^The  dull  color  of  the  species  is  apparently  very  charac- 
teristic and  is  as  noticeable  in  the  wet  alcoholics  as  in  the  skin.    There 
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is  no  lightening  of  tbe  skin  covering  the  wing  bones  as  so  frequently 
happens  in  the  case  of  Oynopterua.  Belon^ng  to  a  genus  which  shows 
comparatively  Uttle  differentiation  among  its  members,  OynoteruB 
hahi  has  no  specially  striking  peculiarities  to  indicate  its  affinities.  On 
accoimt  of  its  having  the  same  general  size  and  a  uniformly  dark 
color;  it  is  apparently  more  closely  related  to  C.  scherzeri  than  to  the 
Sumatran  C.  Irachyoiis.  It  is  unfortunate  that  there  are  no  speci- 
mens of  Oynopterus  from  Simalur  and  also  from  the  Banjak  Islands. 

Family  ME6ADERMIDAE. 

MBGADESMA  LASIAE»  new  spedM. 

1903.  MegadermaBpaama,  Millbr,  Froc.  U.S.Nat.MuB.,  vol.  26,  p.  474,  Februarys, 
1903. 

Type-specimen. — ^No.  114249,  U.S.N.M.,  skin  and  skull;  collected  on 
Pulo  Lasia,  January  6,  1902,  by  Dr.  W.  L.  Abbott,  original  niunber 
1401. 

OeoffrapJdc  distribution. — ^Lasia  and  Babi  Islands. 

Diagnostic  characters. — ^A  large  member  of  the  genus  characterized 
by  the  width  of  rostrum  and  the  solidly  built  portion  of  the  maxilla 
covering  roots  of  canines. 

Color. — ^Type:  Free  ends  of  hairs  of  upper  parts  benzo  brown  or 
near  that  color,  or  between  that  and  hair  brown;  base  of  hairs, 
mouse  or  light  mouse  gray;  under  parts,  generally  similar  but  some- 
what lighter.  Ears  and  membrane  blackish  brown  except  tips  of 
wings  which  are  lighter. 

ShuU  and  teeth. — ^The  skuU  as  a  whole  is  dightly  larger  than  that  of 
Megaderma  trifolium  of  Sumatra  and  Java,  the  rostrum  being  par- 
ticidarly  wide  and  heavy  with  roots  of  canines  very  heavy,  best  seen 
on  viewing  skull  from  above.  The  teeth  as  a  whole  are  larger  than 
they  are  in  M.  trifolium,  particularly  the  large  premolar  and  first 
molar. 

Measurements. — ^Type:  Head  and  body,  80  mm.;  forearm,  69; 
tibia,  34;  foot,  20;  width  of  rostrum  at  apex,  64;  condylobasal 
length,  24.6;  brain  case,  11.6;  maxillary  toothrow,  10. 

SpedTnens  examined. — ^Four  from  Pulo  Lasia,  two  from  Babi. 

RemarTcs. — Megaderma  lasiae  is  readily  distinguishable  from  the 
Sumatran-Javan  form,  but  appears  to  be  closely  related  to  M. 
TuximuUj^  but  is  not  so  large. 

MEGADERMA  SIUlfATIB,  new  ipedM. 

Type-specimen. — ^No.  114227  U.S.N.M.,  skin  and  skull  of  adult 
female,  collected  on  Pulo  Siumat,  December  27,  1901,  by  Dr.  W.  L. 
Abbott;  original  number  1390. 

1  Andflrsein  and  Wrou^ton,  Ann.  Mag.  Nat.  Hist.,  Mr.  7,  vol.  19,  p.  188,  Feljruary,  1907. 
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Geographic  distrihution. — Siumat  Island^  and  probably  Simalur. 

Diagnostic  cJuiracters. — ^A  medium-fiized  member  of  the  genus 
somewhat  intermediate  between  Megaderma  trifolium  and  Mega- 
derma  lasiae,  particularly  with  respect  to  portion  of  maxilla  covering 
root  of  canine. 

Color. — ^Type:  Upper  parts  of  body,  free  ends  of  hairs  similar  to 
benzo  brown,  basal  portions  deep  quaker  drab,  mider  parts  of  same 
general  style  of  coloration  but  lighter,  the  free  ends  of  the  hairs 
becoming  mouse-gray;  the  hairs  about  the  head  and  upper  parts  of 
neck  incline  to  bufl^  brown,  ears  and  membranes  blackish  brown 
except  tips  of  wings  lighter. 

SicuU  and  teeOi. — ^The  skull  for  the  most  part  is  essentially  like  that 
of  Megaderma  trifolium,  but  is  sEghtly  heavier,  especially  about  the 
rostrum,  the  roots  of  the  canines  are  distinctly  larger  and  heaviery 
but  not  nearly  so  enlarged  as  they  are  in  Megaderma  lasiae.  The 
entire  skull  is  distinctly  smaller  than  that  of  the  latter  species.  Aside 
from  the  enlarged  roots  of  the  canines  the  teeth  of  Megaderma  sium^i- 
tis  are  plainly  like  those  of  M.  trifolium^  and  much  smaller  than 
those  of  M.  lasiae. 

Measurements. — ^Type:  Head  and  body,  75  mm.;  forearm,  59; 
tibia,  32;  foot,  19;  width  of  rostrum  at  apex,  22.5;  condylobasal 
length,  10.4;  maxillary  tootlirow,  9.5. 

Specimens  examine. — ^Three,  all  from  Pulo  Siimiat. 

RemarJcs. — ^In  view  of  the  closeness  of  Siiunat  to  the  large  island 
Simalur  it  is  not  unlikely  that  Megaderma  sium^tis  occurs  on  both 
islands.  It  may  be  rather  closely  related  to  Siunatran  examples  of 
M.  trifolium,  of  which  there  are  no  specimens  in  the  United  States 
National  Museum,  comparisons  having  been  made  with  Javan  and 
Peninsular  examples. 

MBGADEBMA  NIASENSB,  new  ipedM. 

Typer-spedmen. — ^No.  141305,  U.S.I^.M.,  adult  male,  preserved  in 
alcohol,  collected  on  Pulo  Nias  (Mojeia  River),  March  15,  1905,  by 
Dr.  W.  L.  Abbott;  original  number  4066. 

OeograpJhic  distribution. — ^Nias  Island. 

Diagnostic  characters. — One  of  the  smallest  members  of  the  genus, 
forearm  55  mm.,  greatest  length  of  skull,  25.5;  portions  of  maxillae 
covering  roots  of  canines  rather  slender. 

Color. — (Specimen  dried  from  alcohol.)  Tips  of  hairs  of  upper- 
parts,  hair  brown  to  drab,  bases  of  hairs  deep  quaker  drab,  hidrs  of 
underparts  similar  but  in  general  lighter;  membranes  in  general  some- 
thing like  warm  sepia,  except  for  distinctly  lighter  tips  of  wings;  ears 
same  general  color  as  membranes  but  lighter. 

SJcvU  and  teeth. — ^The  skull  for  the  most  part  is  essentially  similar 
to  that  of  Megaderma  trifolium^  but  is  slightly  less  heavy,  with  portion 
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of  mazilla  covering  roots  of  canines  less  enlarged;  zygoma  more  slen- 
der; audital  bullae  smaller;  teeth  are  slightly  smaller  and  toothrow 
shorter. 

Measurements. — ^Type:  Head  and  body,  65  nun.;  forearm,  56; 
tibia,  32 ;  foot,  17 ;  width  of  rostrmn  at  apex,  6.2 ;  condylobasal  length, 
22.5;  width  of  braincase,  10.3;  maxillary  toothrow,  9.2. 

SpecimeThs  eaximined.— One,  the  type. 

Remarks. — Megaderma  rviasense  is  apparently  the  smallest  member 
of  the  genus.  It  is  conspicuously  smaller  than  the  other  species  from 
the  Barussan  Islands,  but  the  smallest  individuals  of  Megaderma 
trifolvam  closely  approximate  it  in  size. 

Family  VESPERTILIONIDAE, 

MTOTIS  ABBOm,  new  gpedM. 

Type^pedmen. — ^Preserved  in  alcohol,  skull  removed,  adult  female, 
^o.  121611,  U.S.NJd!.,  collected  on  North  Pagi  Island,  January  3, 
1903,  by  Dr.  W.  L.  Abbott;  origmal  number  2191. 

Oeographic  distrihUion. — Only  known  on  North  Pagi  Island,  but 
probably  occurmg  on  South  Pagi  as  well. 

Diagnostic  characters. — ^A  member  of  the  rrmricola  group  of  Myoiis, 
distinguished  by  its  distinctly  larger  size. 

Color. — ^Fur  of  upperparts  with  general  eflfect  of  mummy-brown, 
bases  of  hairs  blackish-brown,  and  showing  through  to  a  moderate 
extent;  fur  of  imderparts,  light  biifify-brown,  with  the  blackish-brown 
bases  showing  through  to  a  considerable  extent;  membranes  and  ears 
varying  between  natal  and  bone-brown. 

SJcuU  and  teeth. — Compared  with  the  skull  of  Myotis  muricoja 
(Sumatran  specimens)  the  skull  of  M.  abbotti  is  distinctly  larger 
throughout  and  more  angular,  especially  about  the  rostrum;  the  brain- 
case  is  relatively  more  swollen  than  that  of  M.  rrmricola.  The  teeth 
of  M.  abbotti  are  like  those  of  M.  rrmricola^  only  larger. 

Measwrements. — ^Type,  and  paratype  No.  121610:  Forearm,  38, 
38  DMn.;  tibia  with  foot,  27,  26.5;  tibia  alone,  16.8,  17.2;  ear  from 
crown,  11.5, 11.5;  condylobasal  length  of  skull,  13.8, 13.5;interorbital 
constriction,  3.8,  3.8;  width  of  braincase,  7.4,  7.4;  maxillary  toothrow, 
including  canine,  5.5,  5.5. 

Remarks. — Myoiis  abbotti  appears  to  be  a  well  characterized  form, 
distinguishable  at  a  glance  from  M.  muricola  by  its  longer  forearm, 
greater  size  of  skuU,  and  more  swollen  braincase.  Its  great  differen- 
tiation is  in  agreement  with  that  of  many  of  the  other  mammals  of 
the  Pagi  Islands. 

MTOnS  NIASBNSIS,  new  i 


Typer-specimen. — ^Preserved  in  alcohol,  skull  removed.  No.  121876, 
U.S.N Jd;.,  adult  female,  collected  by  Dr.  W.  L.  Abbott  at  Siaba  Bay, 
Nias  Island,  March  20,  1903;  original  number  2402. 
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OeograpMe  distribution. — ^Enown  only  from  Nias  Island. 

Diagnostic  characters. — ^A  small  fonn  of  Myotis  murieoZa.  (Com- 
parison with  Smnatran  examples.) 

Color. — Fnr  of  upperparts  cinnamon-brown,  the  blackish-brown 
bases  of  the  hairs  showing  through  to  a  moderate  extent ;  fur  of  under- 
part  avellaneous,  almost  whitish  under  chin;  dark  bases  of  the  hairs 
of  underparts  show  through  to  a  very  considerable  extent;  mem- 
branes varying  between  natal  and  bone-brown;  ears,  tawny  oUve. 
The  color  of  Myotis  masefnsis  is  distinctly  lighter  than  that  of  either 
M.  nmricola  or  M.  ahbotH. 

SJcuU  amd  teeth. — Compared  with  the  skull  of  M.  mwriedla  (Suma- 
tran  specimens)  that  of  M.  niasensis  is  distinctly  smaller,  though  it 
has  the  same  general  shape;  it  lacks  the  roundness  of  braincase  seen 
in  M.  ahhota  and  the  angularity  of  the  rostrum. 

Measurements. — ^Type,  paratype  No.  121877  and  an  average  speci- 
men, No.  141134  of  Myotis  mwicola  from  Tarussan  Bay,  Sumatra: 
Forearm,  31.2,  31.5,  34.5;  tibia,  including  foot,  19,  18.5,  22.5;  tibia 
alone,  14,  13.5,  16.4;  ear  from  crown,  10.2,  9.8,  11;  condylobasal 
length  of  skull,  12.6;^  12.4,  13.3;  widtlx  of  braincase,  6.3,  6.4,  6.6; 
interorbital  constriction,  3.2,  3.2,  3.2;  maxillary  toothrow,  including 
canine,  4.6,  4.8,  5.2. 

Remarks. — Myotis  niasensis  is  a  well-marked  form  of  Myotis  muri- 
cola  but  less  highly  differentiated  than  the  Myotis  from  Pagi  Islands. 
It  is  easily  distinguished  from  the  parent  form  by  its  smaller  external 
cranial  and  dental  measiu*ement8,  and  by  its  lighter  color. 

Order  CARNIVORA. 

Family  VIVERRIDAE. 

PABADOZDKUS  HERMAPmtODmjS  BNGANUS,  aew  sabipedM. 

1894.    Paradoxurtu  hermaphrodituiy  Thomab,    Ann.    Mus.    Civ.    Stor.    Nat., 

Genova,  ser.  2,  vol.  14,  p.  105. 
1906.    Paradoxunu  hermaphrodUus^  Millbr,  Proc.  U.  S.  Nat.  Mu8.,  vol.  SO, 

p.  820,  June  4, 1906. 

Typ&specimen. — ^No.  141026,  U.S.N.M.,  sldn  and  skull  of  adult 
female  (maxillary  teeth  much  worn),  collected  on  Engano  Island, 
November  11, 1904,  by  Dr.  W.L.  Abbott;  original  number  3782. 

Geographic  distribution. — ^Engano  Island. 

Diagnostic  characters. — A  small  form  of  the  widely  ranging  Para- 
doxurus  hermaphroditus,  its  size  the  same  as  that  of  P.  hermaphro^ 
ditas  parvus,  but  distinguished  by  a  less  rounded  brain  case,  somewhat 
smaller  teeth,  a  longer  (antero-posteriorly)  upper  canine,  and  prob- 
ably by  brown  or  lighter  colored  hind  feet. 

CbZor. — ^Aside  from  the  feet  the  color  of  Paradoxfuras  hermaphro- 
ditas  engarms  does  not  differ  from  that  of  P.  h.  parvus.    The  single 


Digitized  by 


Google 


NO.  2188.        MAMMALS  FROM  ISLANDS  OFF  SUMATRA— LYON.  443 

Specimen  is  of  the  brownish  type  of  coloration.  The  brown  color  of 
the  hind  feet  may  be  the  result  of  wear  as  the  brown  hairs  covering 
them  look  worn;  the  entire  tail  is  brownish,  but  is  obviously  worn. 

SJcvU  and  teeth. — ^Aside  from  certain  differences  these  are  essen« 
tially  as  they  are  in  Paradaxurus  liernuiphroditus  parvus,  the  distin- 
guishing features  being  the  conspicuous  narrowness  and  less  inflation 
of  the  brain  case,  the  heavier  mandibidar  condyle,  the  general  smaller 
size  of  the  teeth,  and  the  greater  antero-posterior  diameter  of  the 
upper  canine. 

Measurements. — ^Type:  Head  and  body,  495mm.,  tail,  410;  hindfoot, 
77;  condylobasal  length,  97;  zygomatic  width,  53;  width  of  brain  case, 
32;  maxillary  toothrow  35.6;  width  of  brain  case  at  level  of  coronal 
suture  25.4  mm.,  same  measurement  in  an  adult  female  of  nearly 
equal  age  of  Paradoxuras  hermaphrodUus  parvus,  28.8. 

Specimens  examined. — One,  the  type. 

ABCncnS  NIA8BN8I8,  new  ipedM. 

Type-spedmen. — ^No.  141230,  U.S.N.M.,  imperfect  pelt,  collected  on 
Nias  Island  in  1905  by  Dr.  W.  L.  Abbott;  original  number  3970. 
"  Flat  skin  bought  of  native  who  had  killed  it  in  the  hills  near  Fadoro, 
said  not  to  be  common." — ^W.  L.  A. 

Diagnostic  characters. — ^Distinguished  from  a  fairly  lai^e  number  of 
Malay  bear-cats  by  having  tips  of  certain  of  the  hairs  of  upper  parts 
and  the  under  parts  ochraceous  tawny  instead  of  buff  to  ochraceous 
buff. 

Cohr. — Upper  parts  of  back  of  head,  neck,  body,  and  all  of  tail, 
brownish  black,  coarsely  and  rather  sparsely  grizzled  with  ochraceous 
tawny  on  the  lower  back,  sides,  outerside  of  legs,  and  proximal  two- 
thirds  of  tail;  under  parts  tawny  ochraceous. 

Measuremervts. — ^Base  of  tail  to  ear,  580  mm.;  tail,  540. 

Specimens  examined. — One. 

Remarks. — ^The  tawny  coloration  of  the  grizzling  and  of  the  under 
parts  is  not  seen  in  a  rather  large  series  of  Malay  skins  of  Arciictis  hin- 
tur<mg,  and  there  seems  little  doubt  as  to  the  (Ustinctness  of  the  Nias 
animal.  It  is  a  great  misfortune  not  to  have  a  perfect  specimen,  but 
imperfect  as  it  is,  it  does  not  match  any  of  the  others.  Dr.  Abbott 
says  that  from  the  natives'  descriptions  of  this  animal  it  is  undoubt- 
edly a  distinct  form. 

Order  RODENTIA. 

Family  SCIURIDAE. 


SCniBUS  MANSALABIS  BATUS,  new  i 

Type^pedmen. — Skin  and  skull  of  adult  male,  No.  121732, 
U.S.N.M.,  collected  on  Tana  Bala,  Batu  Islands,  February  4,  1903, 
by  Dr.  W.  L.  Abbott;  original  number  2217. 
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Oeographic  distnbviwn. — Tana  Bala  and  Tana  Masa  of  the  Bata 
Islands;  and  probably  other  islands  of  the  same  group. 

Dia^ffnostic  characters. — A  subspecies  of  Scmrus  manmlaris  with 
relatively  dark  upper  parts,  resembling  those  of  8.  m.  mansalaris,  but 
under  parts  distinctly  washed  with  buffy,  slightly  more  than  in  the 
case  of  8.  m.  hancarus;  light  subterminal  annulation  of  long  hairs  of 
tail  narrower  and  more  huffy;  and  less  whitish  than  in  the  case  of  the 
other  two  races. 

Measurements. — ^Type:  Head  and  body,  160  mm.;  tail,  100;  hind 
foot,  37;  condylobasal  length,  estimated,  35;  zygomatic  width, 
estimated,  24;  width  of  brain  case,  18;  maxillary  tooth  row,  7. 

Specimens  examined. — Six  skins  and  skulls  from  Tana  Bala,  and 
two  from  Tana  Masa. 

Remarks. — ^This  is  a  rather  poorly  characterized  geographic  race, 
somewhat  intermediate  in  many  respects  between  the  typical  form 
and  8ciurus  mansalaris  Inmearus  Miller  of  Pulo  Bankaru.  The  recog- 
nition of  the  others  makes  that  of  the  Batu  squirrel  imperative,  as  it 
can  not  be  perfectly  associated  with  the  Mansalar  or  Bankaru  forms. 

RHINOSdUSUS  INCULTUS,  new  ifedM. 

1903.  Rkinosciurui  latieatidatUB,  Millbh,  Proc.  U.S.Nat.Mus.,  vol.  26,  p.  458, 
Fefaruary  3, 1903. 

Type-Specimen. — ^No.  114414,  U.S.N.M.,  skin  and  skull,  adult 
female,  collected  on  Pulo  Tuanku,  Banjak  Isl|md,  February  5,  1902, 
by  Dr.  W.  L.  Abbott;  original  number  1516. 

Oeographic  distribution. — ^Known  only  from  Pulo  Tuanku. 

Diagnostic  characters. — Closely  related  to  Bhinosdurus  tupaioides  * 
(Malay  Peninsula,  Singapore),  B.  peracer  *  (Perak),  B.  leo  *  (Sioga- 
pore),  B.  rohinsoni  *  (Tioman  Island),  B.  rhionis '  (Rhio  Archipelago), 
B.  laticoAidatus  ^  (Borneo) ;  characterized  by  general  dull,  dark  colora- 
tion; ochraceous  buff  fringe  on  tail,  absence  of  shoulder  stripe;  dull 
buffy  underparts,  long,  slender  rostrum,  moderate  sized  bullae,  large 
teeth. 

Color. — ^Upper  parts,  head,  neck,  and  body,  and  outerside  of  legs 
a  mixture  of  blackish  and  ochraceous  orange,  the  darker  color  much 
in  excess,  especially  in  middle  of  back,  and  the  hghtei^  color  tending 
torward  yellow  ocher  about  the  head  and  neck;  underparts,  including 
innerside  of  legs,  dull  whitish  or  buffy,  sparsely  admixed  with  a  few 
brownish  hairs;  tail  with  about  the  same  colors  as  the  back,  but  the 
light  and  dark  elements  very  coarsely  mixed  and  in  about  equal  pro- 
portions, the  light  color  of  the  tail  becoming  ochraceous  buff,  which 
forms  a  fairly  well-defined  fringe  around  it. 

1  Blytb,  loam.  Adat.  Soc.  Bengal,  voL  24, 1855,  p.  477. 

t  Tbomas  and  Wroaghton,  Ann.  Hag.  Nat.  Hist.,  ser.  8,  yol.  8,  p.  440,  May,  1009. 

t  Thomas,  Joom.  Fed.  Malay  States  Mas.,  vol.  2,  p.  104,  October  10, 1908. 

*  HflUer  and  Sdilegel,  Verb.  Nat.  OeaQh.  Nederl.  Overs.  Betitt.  Bekhorens,  1842,  pp.  87, 100,  pi.  16. 


Digitized  by 


Google 


MO.  2188.        MAMMALS  FROM  ISLANDS  OFF  SUMATRA— LYON.  446 

ShM  and  teeth. — Skull  large  and  long,  with  long,  slender  roetrum, 
bullae  of  moderate  size;  not  unusually  small  or  laige,  maximum 
length  11  mm.,  teeth  large  and  heayy,  maxillary  toothrow  12.5; 
maximum  width  of  toothrow,  3.2. 

Measurements. — ^Type:  Head  and  body,  230  mm.;  tail,  130;  hind 
foot,  45;  oondylobasal  length,  53.8;  zygomatic  width,  28.3;  width  of 
braincase,  23;  interorbital  constriction,  13.4;  maximum  length  of 
nasals,  22;  maxillary  toothrow,  12.5. 

Specimens  examined. — One,  the  type. 

Remarks. — RMnosci/urus  incuUus  is  not  a  highly  characterized  form, 
and  is  here  described  as  new  largely  because  of  inability  to  assign  it 
to  any  of  the  numerous  named  forms  of  the  original  Sdurus  laHcanjir' 
datus.  Material  in  the  United  States  National  Museum  for  making 
comparisons  of  this  group  is  extremely  meager,  and  the  descriptions 
of  some  of  the  forms  are  lacking  in  detail.  As  nearly  as  can  be  made 
out  from  the  descriptions  the  following  are  the  characters  of  the  other 
members  of  this  group. 

Latica/udatus,  Borneo,  light  colored  animal,  with  moderately  large 
skull,  rostrum  and  bullae. 

Tupaioides,  Singapore  and  Malay  Peninsula,  tail  washed  with 
white  instead  of  buffy,  belly  white,  flanks  buffy. 

Rohinsoni,  Tioman  Island,  tail  washed  with  buffy,  bullae  smaller 
than  in  latUxmdatus,  and  much  smaller  than  in  tupaioides. 

Peracer,  Perak,  Malay  Peninsula,  tail  washed  with  buffy,  relatively 
small  bullae,  about  as  in  loMeaudaius. 

Leo,  Singapore,  and  Malay  Peninsula,  like  peracer,  but  brighter 
colored,  and  with  very  large  bullae,  distinguishing  it  from  all  the 
others. 

Leo  rMofiiSy  Earimon,  Eimdar,  Batam,  and  Bintang  Islands,  like 
leo  but  with  better  shoulder  stripes  and  more  buffy  underparts. 

BATDFA  PALLUTA  BATUANA,  sew  — bipedM. 

1908.  Ratufa  palliata,  Lton,  Ann.  liag.  Nat.  Hist.,  aer.  8,  vol.  1,  p.  137,  Feb- 
ruary, 1908. 

Type^pectmen.-r-Skiii  and  skull  of  adult  male.  No.  121707,  U.S. 
N.M.,  collected  on  Tana  Bala  of  the  Batu  Islands,  February  11,  1903, 
by  Dr.  W.  L.  Abbott;  original  number  2263. 

Geographic  distriJmlion. — ^Enown  only  from  Tana  Bala  and  Tana 
Masa  of  the  Batu  Islands. 

Diagnostic  characters. — A  form  of  R.  paUiata  characterized  by  its 
smaller  size  and  in  the  possession  of  p<dliata  type  of  nasal  and  pre- 
maxillary,  and  not  of  the  laenaia  type;  that  is,  the  posterior  end 
of  the  nasals  and  of  the  nasal  branches  of  the  premaxillaries  lie  on 
about  the  same  straight  line  and  the  combined  anterior  median  pro- 
jections of  the  maxillaries,  not  unusually  narrow. 
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Cdlcr. — ^Type :  In  good  pelage,  top  of  head  and  neck  and  upper  parts 
of  sides  of  same,  including  ears,  outer  side  of  fore  and  hind  legs  and 
feet;  blackish  brown;  back,  shoulders  to  rump,  brown,  lightening  to  a 
buffy  Isabella  color  on  sides;  underparts  including  lower  part  of  sides 
of  head  and  neck  and  inner  sides  of  forelegs,  and  a  rather  narrow 
portion  of  inner  side  of  hind  legs,  cream  color,  sharply  contrasted 
with  the  blackish  of  head,  neck,  and  legs,  and  moderately  contrasted 
with  the  isabella-colored  sides;  tail  above,  a  coarse  mixture  of  cream 
color  and  brownish,  the  lighter  color  much  in  excess  except  at  base 
and  tip ;  underside  of  tail  similar,  but  the  cream  color  more  prominent 
at  the  edges  and  the  dark  brownish  more  conspicuous  next  to  the 
median  line,  the  median  line  being  light  ochraceous,  slightly  mixed 
with  brownish. 

Shall. — ^Relatively  small,  posterior  edge  of  nasals  and  nasal  branches 
of  premaxillaries  on  same  line,  and  combined  anterior  median  pro- 
jections of  maxillaries,  not  unusually  narrow. 

Measurements. — ^Type:  Head  and  body,  330  mm.;  tail,  385;  hind- 
foot,  80;  condylobasal  length  of  skull,  63;  zygomatic  width,  42;  post- 
orbital  constriction,  23;  orbital  constriction,  22;  width  of  braincase, 
29;  maxillary  toothrow,  13.5;  mandibular  toothrow,  14;  weight,  3 
pounds,  equals  1.36  kilograms. 

Specimens  examined. — Five  from  Tana  Masa  and  nine  from  Tana 
Bala  Islands  of  the  Batu  group  in  United  States  National  Museum, 
and  three  from  Tana  Masa  in  the  British  Museum.  No  ratuf as  of  this 
group  were  collected  on  Pulo  Pinie  of  these  islands. 

BemarJcs. — Batuia  paSLioJUi  hataana  is  not  a  well-ijaiarked  form,  it 
is  essentially  an  intermediate  between  the  typical  form  and  B.  p. 
laenata,  having  the  skull  form  of  one  and  the  size  of  the  other.  Three 
specimens  from  Tana  Masa  Island  were  identified  by  me  in  1908  ^  as 
''not  quite  typical  of  Batuia  paUiata.*'  At  that  time  attention  was 
called  to  th^  smaller  size.  The  subsequent  careful  examination  of 
two  additional  specimens  from  Tana  Masa  and  nine  from  Tana  Bala 
leaves  no  doubt  as  to  the  advisability  of  recognizing  the  Batu  paUiata 
giant  squirrel  as  a  distinct  ge(^raphic  race.  They  were  called  by 
Wroughton  in  1910  *  B.  paUiata  laenata. 

Family  MURIDAE. 

RATTUS  SIMALURENSI8  LASIA^,  new  — bipedM. 

Type^eeimen. — ^No.  114254,  U.S.NJil.,  skm  and  skull  of  adult 
female,  collected  on  Pulo  Ladft)  January  6,  1902,  by  Dr.  W.  L. 
Abbott;  original  number  1400 

Geographic  distrihution. — ^Pulo  Lasia. 

1  Ann.  Hag.  Nat.  Hist.,  ser.  8,  voL  1,  p.  137,  February,  1006. 

s  Joum.  Bombay  Nat.  Hist.  800.,  Tol.  19,  p.  806,  Febroaiy  38,  mo. 
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Diagnostic  characters. — ^Distinguished  from  the  typical  subspecies 
and  tlie  next  by  having  a  short,  wide,  heavy  rostrum,  temporal 
ridges  better  developed  and  more  angular,  upper  parts  in  many 
specimens,  with  a  tendency  to  be  dark  and  blackish. 

Color. — ^Elssentially  like  that  of  RaUus  simalurensis  sirnalvrenaia 
(Miller)  (1903a)  aside  from  the  tendency  already  mentioned  to  dark- 
ness on  upper  parts. 

SkvU  and  teeth. — ^The  skull  is  distinguished  by  its  heaviness  and 
angularity,  especially  seen  in  the  wide  heavy  rostrum,  and  the  heavy 
angular  temporal  ridges.  While  these  characters  are  those  usually 
produced  by  age,  yet  they  are  not  found  in  examples  of  RaUua 
emalurensis  sinudurensis  of  equal  age.  Toung  examples  show  a 
wider  rostrum  than  is  found  in  young  examples  of  the  Simalur  and 
Siumat  rat. 

Mecksurements. — ^Type:  Head  and  body,  231  mm.;  tail,  225;  hind 
foot,  42;  condylobasal  length,  47.8;  zygomatic  width,  24.4;  brain 
case,  17.7;  ma^dUary  tooth  row,  7.9. 

Specimens  examined. — ^Thirteen  from  Pulo  Lasia. 

RATTUS  SIMALURBNSIS  BABI,  mw  — bipedM. 

Type-specimen. — ^No.  114280,  U.S.N Jil.,  skull,  without  skin,  of 
adult  male,  collected  on  Pulo  Babi,  January  13,  1902,  by  Dr.  W.  L. 
Abbott. 

Geographic  distribution. — ^Pulo  Babi. 

Diagnostic  characters. — Similar  to  the  rat  of  Pulo  Lasia,  but  with  a 
heavy  elongated  skull. 

Color. — Skins  of  the  two  specimens  collected  were  not  saved,  the 
labels  accompanying  the  skulls  read:  ''Large  gray  rat  similar  to  that 
of  Pulo  Lasia"  for  Cat.  No.  114280,  and  for  the  other  specimen  Cat. 
No.  114281,  collected  a  day  later,  ''Large  brown  rat  similar  to  that 
of  Pulo  Lasia." 

SkvU. — The  skull  is  heavy  but  lacks  the  breadth  and  angularity 
of  that  of  Battus  sinudvrensis  Jasiae,  rostrum  is  moderately  long  and 
slender,  temporal  ridges  are  not  angular,  but  are  well  defined  and  are 
indined  to  appear  somewhat  parallel. 

Measurements. — ^Type:  Head  and  body,  255  mm.;  condylobasal 
length,  50.2;  zygomatic  width,  23;  width  of  brain  case,  17.4;  maxillary 
tooth  row,  8.3.  The  tail  of  the  type-specimen  was  imperfect;  what 
there  was  of  it  measured  205  mm.,  tail  of  the  other  specimen,  217. 

Specimens  excmmei. — ^Two  skulls  without  skins. 

RATTUS  RALMASUS,  new  ijielti. 

Type-Specimen. — ^No.  121765,  U.S.N3f.,  skin  and  skull  of  adult 
female,  collected  on  Tana  Bala,  Batu  Islands,  February  13,  1903,  by 
Dr.  W.  L.  Abbott;  original  number  2286. 
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Oeographic  distrihition. — ^Islands  of  Taaa  Bala  and  Taaa  Masa. 

Diagnostic  characters. — A  member  of  the  Rattus  firmua  group 
distinguished  by  somewhat  small  size,  short  tail,  more  yellowish 
tyi>e  of  coloration,  and  skull  relatively  slender,  especially  rostral 
portion. 

Color. — ^Upper  parts  and  sides  of  head,  neck,  and  body,  and  outside 
of  logs  a  coarse  grizzled  mixture  of  blackish  brown,  and  a  color  some- 
what like  cinnamon-buff,  both  colors  about  equally  mixed,  the  lighter 
color  perhaps  slightly  in  excess  along  the  sides.  Under  parts,  in- 
cluding inner  sides  of  legs,  dirty  cream  color,  stained  artificially 
along  the  throat  with  a  rusty  tinge,  hairs  not  slaty  at  base. 

ShuiU  amd  teeth. — ^The  skull  of  Rattus  halmasua  averages  somewhat 
smaller  than  that  of  most  of  the  other  members  of  ihejirmus  group; 
it  is  relatively  narrow  and  has  a  relatively  slender  rostrum. 

Meaav/rementa. — ^Type:  Head  and  body,  222  mm.;  tail,  201;  hind- 
foot,  44;  condylobasal  length,  47;  width  of  brain  case,  18;  maxillary 
tootJi  row,  9.5. 

Specimens  examined. — ^Three  from  Tana  Masa  and  7  from  Tana 
Bala. 

RemarJcs. — ^This  species  is  very  closely  related  to  Rattus  pinatus  of 
Pulo  Pinie;  the  difference  between  the  two  being  scarcely  more  than 
subspecific. 

BATTUS  PINATDS,  nc 


Type-specimen. — No.  121778,  U.S.N.M.,  skin  and  skull  of  adult 
male,  collected  on  Pulo  Pinie,  Batu  Islands,  March  4,  1903,  by  Dr. 
W.  L.  Abbott;  original  number  2367. 

Oeographic  distribution. — ^Pulo  Pinie. 

Diagnostic  characters. — A  member  of  the  Rattus  firmus  group,  dis- 
tinguished by  somewhat  small  size,  rather  short  tail,  more  yellowish 
type  of  coloration,  and  skull  with  a  rather  heavy  rostrum. 

Cohr. — ^The  color  of  this  species  is  so  exactly  like  that  of  Rattus 
bahnasw  from  Tana  Bala,  and  Tana  Masa  that  no  further  remarks 
are  needed. 

ShuU  amd  teeth. — ^The  skull  of  Radius  pvna4fus  averages  somewhat 
smaller  than  that  of  most  of  the  other  members  of  the  R.  firmus 
group  and  is  marked  by  a  wider,  stouter  rostrum. 

Measurements. — Type:  Head  and  body,  218;  tail,  200;  hind  foot, 
46;  condylobasal  length,  48.3;  width  of  brain  case,  18.5;  maxillary 
tooth  row,  9.6. 

Specimens  examined. — ^Five,  from  Pulo  Pinie. 

RemarJcs. — This  species  is  very  closely  related  to  its  relative  of  Masa 
and  Bala  Islands,  both  forms  together  constituting  a  group  apart 
from  the  other  members  of  Hie  firmus  group. 
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BATTU8  UNGENSIS  BANAGUS.  new  i 

1903.  Mu8  lingensis  Millbb,  Proc.  U.  S.  Nat.  Mue.,  vol.  26,  p.  463,  February  3, 1903. 

Type-apecimen. — ^No.  114294,  U.S.N.M.,  skiii  and  skull  of  adult 
male,  collected  on  Pulo  Bankaru,  Banjak  Islands,  January  19,  1902, 
by  Dr,  W.  L.  Abbott;  original  number  1434. 

Geographic  distribuHan. — ^Pulo  Bankaru,  Banjak  Islands. 

Diagnostic  characters. — General  coloration  rather  dull  (light  mark- 
ings on  hairs  ochraceons  buff  to  dull  ochraceons  orange;  xmderparts 
dull  whitish,  apparently  stained;  collar  nearly  always  present,  dark 
and  light  colors  of  sides  and  imderparts  so  mixed  as  to  produce  a 
coarse  speckled  effect. 

Measurements. — Size  slightly  smaller;  head  and  body  of  adults, 
190  to  205  mm.;  tail,  160  to  175;  hindfoot,  40  to  43;  condylobasal 
length  of  skull,  41  to  43;  width  of  braincase,  16.4  to  16.8;  maxillary 
toothrow,  6.4  to  7.4. 

Specimens  examined. — ^Thirteen  from  Pulo  Bankaru. 

Rem^irTcs. — ^This  rat  is  very  similar  to  its  relative  on  Tuanku  but 
averages  distinctly  duller;  from  typical  Battus  lingensis  it  is  chiefly 
distinguished  by  the  coarse  speckled  appearance  of  the  upperparts 
and  sides,  and  by  its  somewhat  shorter  tail. 

BATTUS  UNGENSIS  ANTUCUS,  sew  mOt&fedm. 

1903.  Mus  lingenna,  Milleb,  Froc.  U.  S.  Nat.  Mufl.,  vol.  26,  p.  463,  February 3, 1903. 

Type^pecmen. — ^No.  114390,  U.S.NJI.,  skin  and  skull  of  adult 
female,  collected  on  Pulo  Tuanku,  Banjak  Islands,  January  28,  1902, 
by  Dr.  W.  L.  Abbott;  original  number  1484. 

OeograpTiic  distribution. — ^Pulo  Tuanku,  Banjak  Islands. 

Diagnostic  characters. — General  coloration  moderately  bright  (light 
markings  on  hairs  ochraceons  buff  to  ochraceons  orange),  collar  nearly 
always  lacking,  imderparts  dull  whitish,  the  coarse  speckled  effect  of 
the  Bankaru  rat  lacking. 

MeasuremerUs. — Size  slightly  smaller;  head  and  body,  175  to  205 
mm.;  tail,  135  to  160;  hindfoot,  37  to  40;  condylobasal  length  of 
skull,  38  to  43;  width  of  braincase,  15.5  to  17;  maxillary  toothrow, 
6.6  to  7.2. 

Specimens  eixa/mmed. — ^Eleven  from  Pulo  Tuanku. 

Remarks. — ^This  rat  is  distinguished  from  its  relatiye  on  Bankaru 
by  its  somewhat  brighter  color,  less  conspicuous  coarse  speckling; 
from  Rattus  lingensis,  by  its  more  marked  speckling  and  by  its  dis- 
tinctly shorter  tail. 

BATTUS  LINGENSIS  MABALU8,  new  — bipedM. 

Type-specimen. — Ho.  121825,  U.S.N.M.,  skin  and  skull  of  adult 
female,  collected  on  Tana  Masa,  Batu  Islands,  February  19, 1903,  by 
Dr.  W.  L.  Abbott;  original  niunber  2310. 
65008^— ProcJ^.M.vol.62— 17 ^29 
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Oeographic  distrilmtion. — Tana  Masa  and  Tana  Bala,  Batu  Islands. 

Diagnostic  characters. — General  coloration  bright,  but  less  so  than  in 
case  of  the  Pinie  rat  Gight  markings  on  hairs  ochraceons  orange), 
lig^t  and  dark  colors  of  upperparts  and  sides  so  arranged  as  to  produce 
coarse  speckling,  but  dark  color  somewhat  in  excess,  making  animal 
appear  darker  than  in  case  of  the  Pinie  form;  collar  may  or  may  not 
be  present;  underparts  white. 

Measure7n€rU8.--Size  moderate,  head  and  body,  190  to  225  mm.; 
tail,  150  to  175;  hindfoot  41  to  43;  condylobasal  length  of  skull,  40 
to  44.5;  width  of  braincase,  16.5  to  17.3;  maxillary  toothrow,  6.5  to 
7.2. 

SfecHmens  examined. — ^Five  from  Tana  Masa  and  six  from  Tana 
Bala. 

Remarks. — It  is  apparently  impossible  to  distinguish  between  the 
rajah  rats  from  Pulos  Tana  Masa  and  Tana  Bala.  Of  the  four  skins 
from  Masa  two  have  complete  collaj:s,  while  in  the  other  two  it  is 
barely  indicated;  both  of  the  Bala  skins  have  wdl-defined  collars 
rather  brighter  than  in  the  case  of  the  two  Masa  specimens. 


BATTUS  UNGBNBIS  PINACUS»  m 

Typersyeemen. — ^No.  121846,  U.S.N.M.,  skin  and  skull  of  adult 
female,  collected  on  Pulo  Pinie,  Batu  Islands,  March  2,  1903,  by  Dr. 
W.  L.  Abbott;  original  number  2349. 

QeograpMc  dislrilmiUm. — ^Pulo  Pinie,  Batu  Islands. 

Diagnostic  charaders. — General  coloration  bright  Gight  marking9 
on  hairs  ochraceous  orange  to  zinc  orange),  light  and  dark  colors  of 
upperparts  and  sides  so  arranged  as  to  produce  coarse  speckling,  dark 
colors  of  upperparts  less  conspicuous  and  less  blackish  tiian  in  case  of 
Masa  and  Bala  specimens;  xmderparts  white,  a  collar  present  in  only 
one  out  of  four  specimens  at  hand. 

MeasuremenJts. — Size  moderate,  tail  rather  short;  head  and  body, 
190  to  230  mm.;  tail,  140  to  160;  hindfoot,  42  to  43;  condylobasal 
length  of  skull,  40  to  45;  width  of  braincase,  16.5.  to  17;  maxillary 
toothrow,  7.2  to  7.5. 

Spedmens  examined. — ^Eight  from  Pinie  Island. 

BemarJcs. — ^The  rats  of  the  rajah  group  found  on  the  three  islandsi 
Pinie,  Tana  Masa,  Tana  Bala,  of  the  Batu  group,  are  closely  related  to 
each  other,  and  practically  constitute  a  form  of  RaKtus  Ivngensis  by 
themselves,  separable  into  two  divisions,  one  on  Pinie,  and  the  other 
confined  to  the  other  two  islands. 

BATTUS  FBEMSNS  BIANSALABIS,  new  — bipedM. 

1903.  Mu8  Jremens,  Millbb,  Proc.  U.  S.  Nat.  Mm.,  vol.  26,  p.  463,  February  3, 
1903. 

Type-Specimen. — ^No.  114583,  U.S.NJf.,  skin  and  skull  of  adult 
male,  collected  on  Polo  Mansalar,  off  west  coast  of  Sumatra,  March 
4, 1902,  by  Dr.  W.  L.  Abbott;  original  number,  1591. 


Digitized  by 


Google 


HO.  2188,         MAMMALS  FROM  ISLANDS  OFF  SUMATRA— LYON.  451 

OeograpMc  distribution. — ^Mansalar  Island. 

Diagnostic  characters. — ^A  dull  colored  member  of  the  Rattus  vocif- 
erans  group,  with  the  general  color  avellaneous,  replacing  the  cinna- 
mon-buff of  RaMus  vociferans  tapanviius;  ^  skull  angular  with  thick, 
heavy  rostrum,  as  compared  with  R.fremensfremens. 

Cdor,  etc. — ^Upperparts  and  sides  of  head,  neck,  and  body,  and 
outerside  of  legs  a  mixture  of  dull  cinnamon-buff  and  blackish;  the 
darker  color  predominating  along  the  middle  line  of  head  and  back, 
the  two  about  equally  mixed  along  the  sides  and  outerside  of  legs 
producing  the  general  effect  of  avellaneous.  Underparts  including 
innerside  of  legs,  varying  from  whitish  to  cream  color.  Tail,  dull 
brownish,  somewhat  lighter  on  imderside  at  base.  Eight  scales  to 
the  centimeter  at  center,  each  scale  subtended  by  three  light  colored 
hairs  about  one  and  one-half  scales  in  length. 

ShuU  and  teeth. — Skull,  in  comparison  with  Rattus  vociferans  tapanw- 
lius  andfremensfremens,  large,  angular,  heavy,  particularly  rostrum; 
temporal  ridge  beading  well  marked  and  angle  of  beading  at  fronto- 
parietal suture  conspicuous.  Teeth  show  no  essential  differences 
from  related  members  of  the  group. 

Measurements. — ^Type:  Head  and  body,  250  mm.;  tail,  299;  hind- 
foot,  47;  condylobasal  length,  51.5;  zygomatic  width,  25.5;  width  of 
braincase,  20;  maxillary  toothrow,  10.5.  Tail  rather  short  for  the 
group;  about  300  mm.  or  slightly  less. 

Specimens  examined. — Seven  from  Mansalar  Island. 

RemarJcs. — ^In  spite  of  the  close  proximity  of  this  form  to  Rattus 
vociferans  tapanuLius  of  the  adjacent  mainland  it  is  very  closely  re- 
lated to  Epimys  fremens  fremens  Miller  *  of  Sinkep  Island,  in  its  gen- 
eral characteristics.    It  is  probably  a  case  of  parallel  development. 

BATTUS  FREMENS  TUANCUS,  new  mb^pecieik 

1903.  Mu$  fremens  Miller,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  463,  February  3, 
1903. 

Type-specim^en. — ^No.  114402,  U.S.N.M.,  skin  and  skuU  of  adult 
male,  collected  on  Pulo  Tuanku,  Banjak  Islands,  January  26,  1902, 
by  Dr.  W.  L.  Abbott;  original  number,  1470. 

Geographic  distribution. — ^Pulos  Tuanku  and  Bankaru,  Banjak 
Islands. 

Diagnostic  characters. — A  dull  colored  member  of  the  Rattus  vocif- 
erans group  very  similar  to  R.  fremens  mansajpris  above,  but  skuU 
slenderer,  less  angular,  with  longer,  slenderer  rostrum,  and  differing 
from  R.  fremens  fremens  in  its  larger  size  of  skull  and  relatively  shorter 
tail. 

■        "  ■  .. 

1  Lyon,  Proo.  BioL  Soo.  Wash.,  yoI.  29,  p.  209,  September  22, 1916. 
<  Proo.  Acad.  Nat.  ScL  Philadelphia,  1902,  p.  154,  March,  VSdO. 


Digitized  by 


Google 


452  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  you  52. 

Cc^,  etc. — ^The  color  of  Rattua  fremens  iuancua  is  essentially  like 
that  of  R.  fremens  mansalaris;  the  niunber  of  scales  on  tail  and  ar- 
rangement of  hairs  are  essentially  the  same  in  the  two  forms,  but  in 
each  the  tail  is  darker  than  it  is  in  R.  fremens  freraens. 

Skull  and  teeth. — Skull  is  large^  slender  in  appearance,  the  rostrum 
particularly  so,  and  the  angle  on  the  temporal  ridge  less  conspicuous 
than  it  is  in  Rattas  fremens  mansalaris. 

Measurements. — ^Type:  Head  and  body,  257  mm.;  tail,  328;  hind- 
foot,  47;  condylobasal  length,  53;  zygomatic  width,  26.5;  width  of 
brain-case,  19.5;  maxillary  toothrow,  10.5.  Tail  has  about  the  same 
absolute  length  as  that  of  Rattus  fremens  fremens,  and  is  slightly 
longer  than  that  of  R.  fremens  ma/nsalariSj  being  about  325  mm.  in- 
stead of  300  mm. 

Remarks. — ^The  two  forms  just  described  were  recognized  as  con- 
stituting a  heterogenous  group  by  Mr.  Miller  (1903a)  who  said  of 
them:  ''This  series  shows  variation  in  both  size  and  color/' 

Order  PRIMATES. 

Family  LASIOPYGIDAE. 

PITHBCDS  BIANSALASIS,  Mw  ipiiiM. 

1903.  Macaeua  "cynomolgua''  Millbb,  Ftoc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  476, 
February  3, 1903. 

Type^pedmen. — No.  114560,  U.S.N.M.,  skin  and  skull  of  adult 
male,  coUected  on  Mansalar  Island,  March  10,  1902,  by  Dr.  W.  L. 
Abbott;  original  nimiber  1639. 

OeograpMc  distribution. — ^Mansalar  Island. 

Diaffnastic  diameters. — ^A  geographic  form  of  Pithecus  fasdculariSf 
of  the  same  general  plan  of  coloration  except  that  the  upper  part  of 
head,  neck,  and  body  are  of  a  general  bright  amber  brown  color  and 
upperpart  of  tail  is  slightly  darker. 

SkuU  and  teeth. — ^These  show  no  distinguishing  features. 

Measurements. — ^Type:  Head  and  body,  440  mm.;  tail,  500;  hind- 
foot,  125;  condylobasal  length,  88.5;  braincase  width,  55;  postorbital 
constriction,  39.5;  maxillary  toothrow,  34.2;  weight,  llf  pounds  (5.1 
kilos). 

Specimens  examined. — ^Three  from  Mansalar  Island,  two  skins  with 
skulls  and  one  skuU  without  skin.  One  of  the  skins  is  without  tail; 
"Tail  shot  off."    W.  L.  A. 

Remarks. — ^The  bright  coloration  of  POheeus  mansalaris  is  quite 
striking  when  compared  with  the  specimens  from  Tapanuli  Bay,  only 
a  few  miles  distant. 
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PITHBCU8  FDSCUS  LASIAB,  new 

1903.  Macacu8fu»cu8  Miller,  Pioc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  476,  February  3, 
1903.    Type-locality:  Simalur. 

Type-specimen. — No.  114248,  U.S.NJI.,  skill  and  skull  of  adult 
male,  collected  on  Pulo  Lasia,  January  5, 1902,  by  Dr.  W.  L,  Abbott; 
original  number,  1398. 

GeograpMc  distrifrntion. — ^Pulo  Lasia. 

Diagnoatic  characters. — ^Essentially  like  the  typical  Pithecusfusctis, 
except  that  black  of  back  of  neck  and  upper  part  of  back  is  slightly 
more  conspicuous ;  tail  decidedly  longer  than  head  and  body  and  more 
than  500  mm.  in  length. 

SJcvU  and  teetk. — ^These  show  no  characters  to  distinguish  the  Lasia 
race  from  that  inhabiting  the  larger  island. 

Measwrements. — ^Type:  Head  and  body,  470  mm.;  tail,  655;  hind- 
foot,  135;  condylobasal  length,  96;  widthof  braincase,58;  postorbital 
constriction,  39;  maxillary  toothrow,  40;  weight,  14 pounds  (6.3kilos). 

Specimens  examined. — ^The  type  and  an  immature  male. 

Remarks. — Pithecus  fuscus  lasiae  is  a  slightly  modified  form  of  P. 
fasGos.  The  material  on  which  it  is  based  is  not  entirely  satisfactory 
as  to  numbers,  but  the  long  tails  of  the  two  specimens  are  not  equalled 
by  any  of  the  eleven  from  Pulo  Simaliu*.  This  peculiarity  of  the  Lasia 
specimens  was  pointed  out  by  Miller  in  1903. 

Order  ARTIODACTYLA. 

Pamfly  SUIDAE. 

sua  BABI  TUANCUS,  wt 


1903.  Sm  viUatuSf  Milleb,  Proc.  U.  S.  Nat.  Mus.,  vol.  26,  p.  446,  February  3, 

1903. 
1906.  Su8  habi  Millbb,  Fh>c.  IT.  S.  Nat.  Mus.,  vol.  30,  p.  752,  June  13,  1906. 

Type^edm^n. — ^No.  114415,  U.S.N.M.,  skin  and  skull  of  adult 
female,  collected  on  Tuanku  Island,  January  9,  1902,  by  Dr.  W.  L. 
Abbott;  original  number  1412. 

Geographic  distributian. — Pulo  Tuanku,  Banjak  Islands. 

Diagnostic  characters. — ^Distinguished  by  its  short  nasals,  127  mm., 
short  premaxillary  bones,  93  mm.  Goss  than  100)  and  long  nutrient 
artery  groove  in  frontal  bone,  35  to  40  mm. ;  color  of  type,  dark — 
that  is,  blackish — ^but  with  a  fair  amount  of  buflfy  grizzling,  especially 
along  sides,  neck,  and  rump;  a  second  specimen  is  conspicuously 
grizzled  throughout. 

Measuremerds. — ^Type:  condylobasal  length,  268  mm.;  tip  of 
nasals  to  lambdoid  notch,  283;  greatest  length  of  nasals,  127;  width 
of  nasals  at  base,  31;  greatest  length  of  premaxillary,  93;  external 
nutrient  groove  or  frontal  bone  (chord)  40;  upper  premolar-molar 
series,  101 ;  second  upper  molar,  18  by  17;  third  upper  molar  28  by  19. 
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Specimens  examined. — ^Two,  skins  and  skulls  from  Tuanku  Island. 

ReToarks. — Geographically  this  pig  ought  to  be  closely  related  to 
Su8  vittatus,  but  its  general  appearance  and  rather  wide  rostrum- 
show  its  affinities  with  Sue  bdbi.^  All  the  pigs  of  this  group  are 
rather  closely  related,  but  the  forms  from  Babi;  Tuanku,  and  Elngano 
seem  to  form  a  group  in  contradistinction  to  the  others. 

SUS  BABI  ENOANUS,  sew  wImfclM. 

1906  7  8u9  babi  Miller,  Ph>c.  U.  S.  Nat.  Una.,  vol.  SO,  pp.  752,  Jane  13,  1906, 
and  820,  June  4, 1906. 

Type^specimen. — ^No.  140959,  U.S.N.M.,  skull  of  very  old  female, 
collected  on  Engano  Island  November  30, 1904,  by  Dr.  W.  L.  Abbott; 
original  number  3814. 

OeograpMc  distribyMon. — ^Engano  Island. 

Diagnostic  characters. — ^Intermediate  in  characters  between  Sus 
babi  babi  and  S.  babi  tuanctis;  nasals  long,  140  mm.;  and  premaxil- 
lary  long,  115  mm.,  as  in  the  Babi  form;  nutrient  artery  groove  on 
frontal  long,  39  mm.,  as  in  the  Tuanku  pig;  color  of  type  unknown; 
of  a  young  male,  almost  entirely  blackish. 

Measurements. — ^Type:  Condylobasal  length,  267  mm.;  tip  of 
nasals  to  lambdoid  notch,  293;  greatest  length  of  nasals  140;  width 
of  nasals  at  base,  33;  greatest  length  of  premaxilla,  115;  external 
nutrient  groove  on  frontal  bone  (chord),  39;  premolar-molar  series, 
99;  second  upper  molar,  16  by  16;  third  upper  molar,  29  by  19. 
•  Specimens  examined. — Skull  of  an  old  female,  and  skin  and  skull  of 
a  young  male  from  Engano  Island. 

BemarJcs. — ^The  status  of  this  pig  is  very  xmsatisfactory.  In  1906, 
Mr.  Miller  was  not  satisfied  to  call  it  Sus  babi  without  a  query.  It  is 
unlike  any  other  pig  on  the  Barussan  Islands  or  west  coast  of  Sumatra. 
It  seems  to  be  closer  to  Sus  babi  babi  than  to  S.  b.  tuancus.  What- 
ever the  origin  of  the  Engano  pig,  it  is  clearly  not  the  same  as  the 
other  Barussan  pigs  and  it  seems  more  satisfactory  to  describe  it  as 
a  new  form  than  to  try  to  place  it  with  some  other.  In  his  field  notes 
Doctor  Abbott  writes  of  the  Engano  pig:  ''Pigp  are  very  common  in 
Engano;  they  are  never  kept  tame.  They  are  said  to  be  descended 
from  some  pigs  which  swam  ashore  from  stranded  ship.  This  was 
only  25  ( ?)  years  ago.  Previously  the  natives  said  none  existed.  '*  I 
do  not  wish  to  discredit  the  natives'  story  of  the  Ekigano  pig^,  but 
there  is  no  zoologic  and  geographic  reason  why  pig?  should  not 
occur  as  native  animals  on  Engano  as  well  as  on  the  Nicobars,  Sima- 
lur,  and  Babi.  It  is  not  imUkely  that  the  pigs  reached  all  these 
outlying  islands  by  human  agency.  It  would  seem  incredible  that 
they  should  be  the  only  large  animal  on  so  many  small  islands  unless 
brought  by  man.  Doctor  Abbott  thinks  the  natives  may  have  had 
the  stranded-ship  story  handed  down  from  generation  to  generation 
and  that  the  years  refer  to  the  observation  of  the  first  generation. 
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Pamfly  TRAGULIDAE. 

TRAGULUS  NAPU  NIASIS,  mw 


Type^ecimen. — Vio.  141171,  U.S.N.M.,  skin  and  skull  of  adult 
male  (molar  teeth  much  worn)  collected  at  Ewala  Mojeia,  Nias 
Island,  March  4,  1905,  by  Dr.  W.  L.  Abbott;  original  number  3979. 

Geographic  distribution. — ^Nias  Island. 

Diagnostic  characters. — ^A  form  of  Tragulus  napu  distinguished  by 
its  sli^tly  smaller  size,  lighter  weight,  and  distinctly  shorter  hind 
foot. 

Color. — The  color  of  Tragulus  napu  niasis  shows  no  differences 
from  that  of  T.  napu  napu  of  Sumatra. 

SJcvU  and  teeth. — ^Theee  show  no  essential  differences  from  those  of 
the  tyiHcal  subspecies;  they  perhaps  average  slightly  smaller. 

Measurements. — ^Type:  Head  and  body,  515  mm.;  tail,  75;  hind 
foot  137;  condylobasal  length,  101;  zygomatic  width,  51;  width  of 
brain  case,  34;  premolar-molar  series,  35;  weight  7^  pounds  (3.3 
kilos).  The  greatest  weight  of  Tragulus  napu  niasis  is  8  pounds  (3.6 
kilos)  as  constrasted  with  9i  pounds  (4.2  kilos)  of  T.  napu  napu.  Ihe 
hind  foot  of  adults  varies  from  135  to  142  mm.  in  the  Nias  form, 
while  in  the  Sumatran  animal  it  ranges  from  145  to  152  mm. 

Specimens  examined. — ^Eight,  all  from  Nias. 

RemarJcs. — ^No  specimens  of  Tragulus  were  collected  in  Nias  by 
ModigUani,  and  none  were  taken  by  Doctor  Abbott  on  his  first  visit 
to  the  island  in  1903.  In  his  notes  on  the  second  voyage  to  Nias  in 
1905  with  reference  to  Tragulus  Doctor  Abbott  says:  "The  ,napu 
were  mostly  caught  by  a  native  living  at  Batuto  near  the  EwfJa 
Mojeia.  They  were  all  caught  by  driving  into  the  water  (creeks) 
widi  dogs.  The  one  from  Samasama  (No.  141170)  was  cat^t  in  a 
lapun.'    No  kanchil  exists.'' 

TRAGULUS  PINIUS,  new  ipMlM. 

1903.  TragiUut  nu9ulu$  Miller,  Smiths.  Misc.  CoU.,  vol.  45,  p.  3,  November  6, 
1903.    (Specimens  from  Pinie.) 

Type-specimen. — ^No.  121837,  U.S.N.M.,  skin  and  skull  of  subadult 
male  (molar  teeth  slightly  worn,  last  deciduous  premolar  in  place), 
collected  on  Pulo  Pinie,  March  3, 1903,  by  Dr.  W.  L.  Abbott;  original 
number  2362. 

Geographic  distribution. — ^Pulo  Pinie. 

Diagnostic  characters. — ^A  fairly  large  member  of  the  hmchU  group 
distinguished  among  the  Barussan  kanchils  by  a  general  buff-yellow 
or  antimony  coloration,  with  only  a  moderate  admixture  of  blackish 
brown. 

Color. — ^Upperparts  and  sides  of  head,  neck,  and  body,  a  coarse 
mixture  of  buff-yellow  or  antimony  to  almost  dull  ochraceous  orange 
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and  blackish  or  brownish  black;  along  middle  line  of  back  the  two 
colors  about  equally  mixed,  for  a  short  narrow  space  on  top  of  neck 
the  blackish  color  exists  almost  alone  and  gradually  blends  in  with 
the  back  posteriorly,  laterally  it  is  sharply  separated  from  the  nearly 
pure  och^tceous  orange  of  sides  of  ne<^;  on  sides  of  body  the  light 
buffy  colors  predominate;  outside  of  l^s  rather  darker  than  duU 
ochraceous  orange.  Underparts  and  narrow  stripe  on  innerside  of 
legs  white,  befly  being  suflFused  along  middle  line  with  odiraoeous 
buff;  collar  ochntceous  buff,  and  V  similar  but  slightly  admixed  with 
brownish. 

SJcuU  and  teeth. — ^These  show  no  special  peculiarities. 

Measurements. — ^Type:  Head  and  body  460  mm.;  tail,  70;  hind- 
foot,  125;  condylobasal  length,  90.7;  zygomatic  width,  42.6;  width  of 
braincase,  31.5;  premolar-molar  series,  36.3;  weight,  4^  poimds  (2 
kilos.) 

Specimens  examined. — ^Two,  from  Pinie. 

Remarks. — Tragvlus  pinms  appears  to  be  a  well  marked  species. 
Its  peculiarities  were  pointed  out  by  Mr.  Miller  in  1903.  Both  of 
the  specimens  were  labeled  by  him  'T.  russulus%^\  In  color  it  is 
like  T.  hrevipes,  but  is  lai^er,  with  less  of  a  nape  stripe.  It  appears 
to  be  a  much  lightened  form  of  T.  rassvZus,  but  intergrading  speci- 
mens are  lacking. 

TRAGULUS  BUSSULUS  MASAE,  sew  mb^pecieik 

Type-specmien. — ^No.  121813,  U.S.N.M.,  skin  and  skull  of  adult 
female,  molar  teeth  moderately  worn,  collected  on  Tana  Masa  Island, 
February  18,  1903,  by  Dr.  W.  L.  Abbott;  original  number  2306. 

Geographic  distribv^ion. — ^Tana  Masa  Island. 

Diagnostic  characters. — ^A  very  brightly  colored  race  of  Tragulus 
russvlus  with  almost  a  lack  of  nape  stripe,  somewhat  heavier,  6^ 
pounds  (2.8  kilos) ;  slightly  longer  toothrow. 

Color. — ^Upperparts,  sides  of  head,  neck  and  body,  and  outside  of 
legs  in  general,  xanthine  orange,  slightly  admixed  with  blackish  on 
upperparts,  blackish  element  being  concentrated  to  produce  a  slight 
nape  patch.  Underparts  in  general  and  stripe  on  innerside  of  legs, 
white  with  some  light  xanthine  orange  suffusions  on  belly;  collar 
and  throat  V,  xanthine  orange,  slightly  lined  with  blackish. 

ShiU  and  teeth. — ^Aside  from  a  longer  toothrow  these  show  no  pecu- 
liarities. 

Measurements. — ^Type:  Head  and  body,  500  mm.;  tail,  76;  hind- 
foot,  122;  condylobasal  length,  92.8;  zygomatic  width,  46;  width  of 
braincase,  32.5;  premolar-molar  series,  36.2;  weight,  6i  pounds  (2.8 
kilos).  The  single  specimen  from  Tana  Masa  is  larger  and  heavier 
than  any  from  Tana  Bala. 

Specimens  examined. — One,  the  type. 
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Remarks, — Tragvlua  rus9\dus  masae  is  a  slightly  dijOTerentiated  form 
and  shows  an  extreme  development  in  color  of  kanchils  found  on 
Tana  Bala,  as  represented  by  the  type  of  typical  T.  masulua.  None 
of  the  six  specimens  from  Tana  Bala  are  so  lacking  in  a  nape  patch 
as  is  T.  r.  masae. 

LIST  OF  ISLANDS  VISITED  BY  DOCTOR  ABBOTT,  1901  TO  1905,  AND 
SPECIES  OF  MAMMALS  COLLECTED  ON  EACH. 

SmALUR  ISLAND. 

November  18  to  December  19, 1901,  October  23  to  28, 1902. 

Paradoxyras  hermaphrodUus  parvus  Miller  (1913). 
Rathis  simalvreTitU  Hmahtrenna  Miller  (1903a). 
Rattus  conoohr  twrdus  Miller  (1903a). 
Pithecusfu8cuafu9CU8  Miller  (1903a). 
Su8  mimui  Miller  (1906c). 

SIUMAT  ISLAND,  EAST  OF  SIMALUR. 

December  27, 1901,  to  Januaiy  1, 1902. 

Megaderma  siumatis  Lyon  (1916). 

PULO  LASIA,  SOUTH  OF  SIMALUR. 

January  4  to  7, 1902. 

Megaderma  loiiae  Lyon  (1916). 
Rattus  simahirensis  lasiae  Lyon  (1916). 
PUheeusfuscus  lasiae  Lyon  (1916). 

PULO  BABI,  SOUTH  OF  SIMALUR. 
January  8,  9,  and  14, 1902. 

Cf^nopterus  baU  Lyon  (1916). 
EmbaUonura  Tnonticola  Temminck. 
Megaderma  lasiae  Lyon  (1916). 
RiUtus  simalurensis  babi  Lyon  (1916). 
8u8  Myi  babi  Miller  (1906c). 

PULO  BANKARU,  BANJAK  GROUP. 

January  16  to  21, 1902. 

Sdurus  mansalaris  bancarus  Miller  (1903a). 
Sciurus  pretiosus  Miller  (1903a). 
Rattus  valens  (MiUer)  (1913). 
Rattus  lingerms  banacus  Lyon  (1916). 
Tragvius  brevipes  Miller  (1903a). 

PULO  TUANKU,  BANJAK  GROUP. 

January  23  to  February  6, 1902. 

Tana  tana  tuaneus  Lyon  (1913). 
Oaleopterus  tuaneus  (Miller)  (1903a). 
Sdurus  uberioolor  Miller  (1903a). 
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Rhinoseiwus  ineuUus  Lyon  (1916). 
Ratufa  patiiata  laenata  Miller  (1903a). 
RatufafemardUs  Miller  (1903a). 
Ratius  poUns  (Miller)  (1913). 
Rattus  batuB  (Miller)  (1911). 
RaUus  lingentisaniueuM  Lyon  (1916). 
Rattusfremens  tuanaeusLyon  (1916). 
Piihecui  agnatus  Elliot  (1910). 
8u$  babi  tuaneut  Lyon  (1916). 
Traguhu  runem  Miller  (1903a). 

MANSALAR  ISLAND. 

March  2  to  14, 1902. 

Sdurui  mamalaris  mantalarU  Miller  (1903a). 
Seiurus  taturatus  Miller  (1903a). 
Ratufa  nigrescena  Miller  (1903a). 
RaUus  domitar  (Miller)  (1903a). 
Rattus  eateUifer  (Miller)  (1903a). 
Rattusfremeni  maiMalans  Lyon  (1916). 
PithecuB  man$akari8  Lyon  (1916). 
DraguhiB  amoenuB  Miller  (1903a). 
J^ragulusjngulam  Miller  (1903a). 

NIAS  ISLAND. 

March  1&-30, 1906;  February  to  March  11, 1906. 

Cynopterus  major  Miller  (1906a). 

Cynopterus  princeps  Miller  (1906a). 

Cynopterui  mmtUus  Miller  (1906a). 

Pteropus  niadicus  Miller  (1906a). 

Macrogloisus  minimus  mxnmus  (E.  GeofEroy)  (Andersen,  1912). 

Emballonura  marUieola  Temminck. 

Megaderma  matense  Lyon  (1916). 

RMnolophus  trtfoliatus  niasensis  Andersen  (1906). 

Rhinolophus  dree  Andersen  (1906). 

Eipposideros  larvatua. 

EippoMeroa  sp. 

Mppodderoi  sp, 

Myotis  niasentis  Lyon  (1916). 

ArctidU  niasends  Lyon  (1916). 

RaUua  maerem  (Miller)  (1911). 

Rattus  conoolor  oonoolor  (Blyth). 

Rattua  batus  (Miller)  (1911). 

Rattui  barussanm  (Miller)  (1911). 

Ckiropodomya  niadis  Miller  (19036). 

Manis  javanica  Desmarest. 

Pitheeus  phaewra  (Miller)  (19036). 

8uB  niadenna  Miller  (1906c). 

Traguius  napu  niasis  Lyon  (1916). 

Cenndus  moschatus  (Blainevilie). 

Ruaa  equiTM  (Cuvied. 
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TANA  BALA,  BATU  ISLANDS. 

February  2  to  14,  1903. 

Tupaia  tephmra  Miller  (19035). 

Tana  eenkcalis  eervicalis  (Miller)  (19035). 

Gdleoptenu  satwrahu  (Miller)  (19036). 

ERppasideros  sp. 

Sdwrtu  halae  Miller  (19035). 

Sciunu  maniolarii  hattu  Lyon  (1916). 

8eiwru9  icterieiu  Miller  (19035). 

Lar%$cui  rottratus  Miller  (19035). 

Rattrfa  paUiata  batuana  Lyon  (1916). 

Rati/a  balae  balae  Miller  (19035). 

PetaurUta  batuana  batuana  Miller  (19035). 

Rattus  balmams  Lyon  (1916). 

Rattus  batus  (MiUer)  (1911). 

Rattus  Ungensii  mabalus  Lyon  (1916). 

Rattui  maiae  balae  (Miller)  (19035). 

PitAeeusfaicicularxB  (Raffles). 

Pygathrix  batwma  (Miller)  (19035). 

Traguhu  batuanus  Miller  (19035). 

Traguku  ruuuku  ruuuku  Miller  (19035). 

TANA  MASA,  BATU  ISLANDS, 
February  17  to  23, 1903. 
Tana  cenricaUs  masae  Lyon  (1913).* 
MnbaUonura  monticola  Temminck. 
SdwruB  mamalarxi  battu  Lyon  (1916). 
Seitmu  ietericus  Miller  (19035). 
Ratvfa  pdUiata  batuana  Lyon  (1916). 
Ratufa  balae  masae  Miller  (19035). 
Petaurista  batuana  batuana  Miller  (19035). 
Rattus  balmastis  Lyon  (1916) 
Rattus  batus  (Miller)  (1911). 
Rattus  Ungensis  mabalus  Lyon  (1916). 
Rattus  masae  masae  (Miller)  (19035). 
Pithecusfasicularis  (Raffles). 
Pygathrix  batwma  (Miller)  (19035). 
Tragulus  batuanus  Miller  (19035). 
Tragulus  russulus  masae  Lyon  (1916). 

PULO  PINIE,  BATU  ISLANDS. 
February  28  to  March  8»  1903. 
PtUocereus  lowii  oontinentis  Thomas  (Lyon,  1913). 
Cfynopterus  brachyotis  (MtUler)  (Andersen,  1912). 
Sciurus  piniensis  Miller  (19035). 
Sciwrus  ietericus  Miller  (19035). 
Ratufa  balae  piniensis  Miller  (19035). 
PeUmrisia  batuana  batuana  Miller  (19035). 
RaUus  pinatus  Lyon  (1916). 
RcAtus  batus  (Miller)  (1911). 
Rattus  Ungensis  pinacus  Lyon  (1916). 
Pygathrix  batuarui  (Miller)  (19035). 
Tragulus  pinius  Lyon  (1916). 
Galeoplerus  saturatus  (Miller)  (19035). 
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SIBERUT  ISLAND. 

January  22,  1903. 

Emballonura  monticola  Temminck. 

NORTH  AND  SOUTH  PAGI  ISLANDS. 

November  11, 1902,  to  January  14, 1903. 

Tupaia  chrysogaster  Miller  (19036). 

Cynoptems  brachyoUs  (MQlIer)  (Andersen,  1912). 

Pteropus  vampyrus  malaccensis  Andersen  (1912). 

Myotis  ahhoUi  Lyon  (1916). 

Paradoxwrus  lignicolor  Miller  (19036). 

Eemigalus  minor  Miller  (19036). 

Sdwrus  pumxlus  Miller  (19036). 

Sciurus  atroim  Miller  (19036). 

Lariscus  obseurus  Miller  (19036). 

Sciuropterus  maerens  Miller  (19036). 

Rattus  lugem  Miller  (19036). 

Rattus  neglectiLS,  subspecies. 

RaUus  pagensis  (Miller)  (19036). 

RaUus  Boccatus  (Miller)  (19036). 

Manis  javanica  Desmarest. 

Pithecus  pagensis  (Miller)  (19036). 

Pygathrix  potemiani  (Bonaparte)  (Thomas,  18946). 

Simias  cancolor  Miller  (19036). 

Symphalangus  hlossi  Miller  (19036). 

Rusa  equina  (Cuvier). 

ENGANO  ISLAND. 

November  and  December,  1904. 

Pterojms  Tnodigliani  Thomas  (1894a). 

Pteropus  hypomelanus  enganus  Miller  (19066). 

Rhinolophus  calypso  Andersen  (1905). 

EipposideroSf  species. 

Pipistrellus  maarotis  Temminck.^ 

Kerivoula  engana  Miller  (19066). 

Paradoxurus  hermaphroditus  eriganus  Lyon  (1916). 

RaUu^  enganus  Miller  (19066). 

8us  babi  enganus  Lyon,  1916). 

I  Mr.  Oldfleld  Thomas  (Ann.  Mag.  Nat.  Hist.,  ser.  8,  vol.  15,  p.  239,  February,  1916)  has  lately  sngSMted 
that  PipktreUuB  curtatus  is  perhpas  identical  with  P.  trdlatiiiut.  This  is  not  the  case,  however.  In  the 
United  States  National  Museum  there  are  examples  of  P.  traUUitiut  from  Java,  P.  imbrtcaitu  from  Java, 
P.  ftUcheneri  from  Borneo,  as  well  as  the  unique  type  of  P.  curtattu.  The  three  latterspedes  seem  tooon- 
ititute  a  group  by  themselves,  apart  from  P.  trdlatiHus,  distinguished  by  their  broad  short  rostrums.  P. 
curtatus  is  the  smallest  of  the  three.  It  is  proportionally  smaller  than  P.  imbrieatui,  than  P.  imbrietOus 
is  smaller  than  P.  ]U<cft«n^.  Owing  to  its  shortened  rostnmi  it  is  even  smaller  than  P.  (ralofUiiit.  PipU- 
treOutcurtatut,  however,  does  not  appear  to  be  distinguished  from  a  series  of  PijMnUus  from  Tamasan 
Bay,  Sumatra,  and  for  the  Sumatran  bat  Thomas  seems  to  have  correctly  shown  that  Tenmiinck's  name 
VetpertiUo  maerotia  is  available  (Monognqphiet  de  Mammalogie,  vol.  2,  p.  218, 1836-1841). 
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NEW  SPECIES  OF  FOSSIL  BEETLES  FROM  FLORISSANT, 

COLORADO. 


By  a  F.  WiCKHAM, 
ProftiaoT  of  Entomology  m  the  State  Unwenity  of  Iowa,  Iowa  City, 


A  recent  sending  of  fos«l  Coleoptera  from  Florissant  contains 
several  species  not  hitherto  described,  and  in  pursuance  of  the  plan 
of  studying  all  available  forms  from  these  beds,  I  am  submitting 
descriptions  and  figures  herewith.  With  the  exception  of  one  speci- 
men, Brachyspathua  cariomis,  belonging  to  the  University  of  Colorado, 
all  the  types  are  the  property  of  the  United  States  National  Museum. 
One  of  them,  Spondylis  tertiarius,  represents  a  family  not  before 
recognized  in  the  Florissant  shales.  Some  of  the  others  are  of  con- 
siderable interest  and  importance,  as  will  be  seen  by  a  perusal  of 
the  list. 

OARABIDAE. 

Platynui  iMculpHpenmSf  new  species. 
Cratacomthus  flarismfntenm,  new  species. 
Harpalus  tUornaeformxe,  new  species. 
HarpaluB  redwivue^  new  species. 


SPONDYLIDAE. 
SpondyUs  tertfiariut,  new  q^edes. 

CERAMBYOroAE. 
QiUidium  grandaevum,  new  species. 

BRUOHIDAE. 
Brwhui  antaeus,  new  species. 

OTIORHYNCHIDAE. 
Pmnddeteinue  nudua,  new  species. 
CUROULIONIDAE. 


Tychiusferox,  new  species. 
Barit  prmuUis,  new  species. 


COOOINELLIDAB. 
AnatU  remtrgenSy  new  species. 

BUPRESTIDAB. 
Bradnyspathus  eurioiue,  new  species. 

LAMPYEIDAB. 
Poddbrui  eupeeoides,  new  species. 

MALAOHIIBAE. 
Makuhiue  immunUf  new  name. 

prmiDAE. 

VrUUtta  monetroeay  new  species. 

GesM  FLATYNUS  B«mII. 

PLATTNOB  INSCULPiiPBNNMp  aew  i 

Plate  37,  fig.  1. 

Form  fairly  stout  for  this  genus.    Head,  as  preserved,  about  as 
long  as  the  prothorax,  showing  no  sculpture  other  than  a  minute 
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roughening,  which  is  brought  out  only  under  high  magnifying  power. 
Eyes  small.  Antennae  slender,  distal  segments  lost,  second  joint 
much  shorter  than  the  third.  Prothorax  approximately  one-third 
broader  than  long,  sides  regularly  arcuate  or  nearly  so,  angles  not 
long  nor  prominent,  surface  practically  smooth,  like  the  head.  Elytra 
about  3f  times  as  as  long  as  the  prothoracic  median  line,  appar- 
ently very  finely  and  faintly  striate,  but  of  this  I  can  not  be  sure. 
L^  of  moderate  size,  showing  no  details  of  any  importance.  Length, 
from  front  of  head  to  abdominal  apex,  10.25  mm. 

Typ^.— Cat.  No.  63441,  U.S.N.M. 

The  single  specimen,  with  counterpart,  looks  Uke  Platyrms,  but  the 
almost  complete  lack  of  sculpture  is  suspicious.  However,  this  may 
be  due  partly  to  the  state  of  preservation,  which  is  only  fair.  It  is 
not  at  all  like  P.  tartareua  from  these  shales. 

Genus  CRATACANTHUS  Dejean. 

CRATACANTHUS  FLORI8SANTENSIS,  MW  ijedw. 

Plate  37,  fig.  2. 

Form  rather  stout,  as  in  the  recent  C.  dvJnus.  Head  large,  as  in 
that  species,  with  prominent  jaws.  Antennae  not  well  preserved, 
but  showing  that  they  reached  to,  or  somewhat  beyond,  the  protho- 
racic hind  angles.  IVothorax  narrowed  behind,  broader  in  front  of 
the  middle,  sides  arcuately  narrowing  agam  to  the  front  angles 
which  are  a  little  prominent  but  hardly  acute.  Elytra  displaying  no 
sculpting  aside  from  feeble  traces  of  striae  showing  through.  Legs 
rather  short  and  stout.  Length,  from  apex  of  mandibles  to  that  of 
abdomen,  9  nun.;  of  elytron,  5  mm. 

Type.-<i&i.  No.  63442,  U.S.N.M. 

Described  from  one  specimen,  showing  the  under  side.  The  resem- 
blance to  our  modem  North  American  C.  dubiua  is  quite  marked, 
but  apparently  the  fossil  has  a  somwhat  shorter  prothorax  and 
longer  antennae.  It  is  not  like  any  of  Scudder's  described  fossil 
Carabidae,  the  large  head  being  definitive. 

Genus  HARPALUS  Latraille. 

HABPALUS  ULOBfABVORMIS,  mw  ijeciw. 

Plate  37,  fig.  3. 

Form  quite  elongate,  parallel  sided.  Head  of  moderate  size,  man* 
dibles  not  abnormally  developed.  Antennae  not  preserved,  except  a 
small  part  of  the  base  of  one  which  is  too  poor  for  description.  Pro- 
thorax much  narrower  anteriorly,  arcuate  in  r^ular  curve  from 
the  base  which  is  the  widest  part.  Elytra  showing  faint  signs  of 
punctured  striae  which  have  set  through  so  as  to  appear  on  the  under- 
side.   Abdomen  with  practically  straight  sides  to  near  the  apex. 
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Legs  in  poor  preservation,  rather  short.  Length,  from  apex  of  man- 
dibles to  abdominal  tip,  10.26  mm.;  of  elytron,  6  mm. 

2V3>€.— Cat.  No.  63443,  U.SJNJM. 

Described  from  one  specimen.  Evidently  this  insect  is  not  iden- 
tical with  any  of  those  described  by  Scudder  and  it  differs  in  protho- 
racic  outline  from  any  of  the  Florissant  fossil  Carabidae  with  which  it 
might  be  compared.  At  first  sight,  it  looks  like  a  Tenebrionid  of  the 
Uloma  type,  but  the  prothoradc  hypomera  are  those  of  a  Carabid. 
The  aspect,  in  this  family,  is  decidedly  haipaloid,  whence  the  generic 
reference  which  is  to  be  given  a  broad  interpretation. 


HABPALUS  RKD1VIVU8,  M 

Plate  39,  fig.  1. 

Form  stout,  similar  to  that  of  the  recent  H.  ohlitus.  Head  short 
and  broad,  rugose  laterally  beneath,  the  jaws  not  prominent.  Anten- 
nae obscure.  Prothorax  distorted  but  evidently  rather  short,  punc- 
tured beneath  at  sides,  prostemum  nearly  smooth.  One  elytron  is 
extended  from  the  body  and  twisted  so  as  to  expose  the  upper  sur- 
face; this  shows  the  striae  to  have  been  moderately  deep  with  dis- 
tinct transverse  punctures  closely  placed,  the  interstitial  spaces  con- 
vex, almost  smooth.  The  other,  overlapped  by  the  abdomen,  exhibits 
only  the  general  courses  of  the  striae.  L^  of  moderate  sizse.  Length 
of  elytron,  10.85  mm.;  of  head  and  prothorax,  5  mm. 

Type.— CsLt.  No.  63444,  U.S.N  Jf . 

The  single  specimen  indicates  a  species  approached  in  the  Floris- 
sant fossil  fauna  only  by  Earpalus  macemtus  which  is  larger  and  has  a 
strongly  projecting  muzzle.  It  can  not  possibly  be  confused  with  any 
of  Scudder's  Carabidae. 

Genas  ANATIS  Malsant 

ANATIS  RBSUBGENS,  new  ijedw. 

Plate  38,  ^.  1. 

Preserved  in  ventral  view.  Antennae  wanting.  Form  subor- 
bicular  but  with  the  edges,  as  preserved,  interrupted  at  the  junction 
of  the  prothorax  and  elytra.  Head  moderately  large.  Prothorax 
subcrescentic  in  outline,  the  side  margins  not  in  good  condition,  the 
base  regularly  arcuate,  apex  deeply  emarginate,  with  a  rounded  lobe 
at  middle.  Elytra,  taken  conjointly,  of  nearly  circular  outline  appar- 
ently with  a  wide  side  margin.  On  this  margin  are  shown  one  or  two 
indistinct  marks  which  appear  to  represent  the  similar  creases  in  cor- 
responding position  on  the  underside  of  the  elytra  in  the  recent  North 
American  AnaMs  IB-jpunctata.  Length,  8  mm. ;  width,  across  elytra, 
6.75  mm. 

ryj>6.— Cat.  No.  63445,  U.S.N  Jf . 
66008*—Proc.N.M.  vol.62— 17 30 
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Deeoribed  from  one  specimen.  Compared  with  other  foesil  FkriB- 
Bant  Coccinellidae,  this  is  Uie  largest,  but  is  dosely  i^[^proacfaed  in 
Bize  by  Cocci/neOa  aodama.  The  prothorax  is  of  different  outline  in 
the  two  and  I  think  they  are  distinct.  The  reference  to  Anaiis  k,  of 
course,  proviskmal  and  is  based  more  upon  sixe  than  anything  else. 

BRACHTSPATHUS,  new  f  eniis. 

This  name  is  proposed  for  a  fossil  Buprestid  which  does  not  seem 
to  fall  into  any  of  the  modem  genera  known  to  me.  The  body  is 
elongate,  more  or  less  elateriform,  not  at  all  cuneate,  antennae  short, 
only  slightly  serrate.  The  most  essential  character  is  the  form  of  the 
prostemal  tip,  which  is  expanded  into  a  long,  stalked  lobe,  shaped 
something  like  a  spatula,  and  emarginate  at  apex. 

The  type  is  Btnehyspaihua  euriosua,  described  below. 

BRACHT8PATHU8  CUBIOSUS*  mw  ijedw. 

Plate  38,  figs.  2,  3. 

Preserved  in  ventral  view.  Form  elongate,  subparallel.  Head 
rather  small,  frontal  region  strongly  pimctured,  the  punctures  as 
dose  together  as  possible  without  becoming  confluent.  The  sculpture 
evidently  shows  through,  since  farther  back,  where  the  integument 
is  thicker,  none  is  distinguishable.  Antennae  not  well  preserved,  but 
what  remains  of  one  of  them  indicates  that  the  basal  joint  is  large,  the 
second  and  third  much  smaller,  subequal,  together  about  one-third 
longer  than  the  fourth,  which  is  nearly  of  the  same  size  as  the 
fifth,  sixth,  seventh,  or  eighth,  none  of  them  strongly  serrate.  Pro- 
thorax  with  rather  feebly  arcuate  sides,  base  not  much  narrowed, 
surface  strongly,  moderately  coarsely  and  very  closely  but  not  con- 
fluently  pimctured,  less  deeply  on  the  flanks,  each  puncture  rounded 
and  with  a  little  mark  as  of  a  scale  or  hair  at  the  bottom.  Pro. 
sternal  sutures  nearly  straight,  not  deeply  excavated,  lobe  of  anterior 
margin  short,  subtruncate,  posterior  tip  of  presternum  spatulate, 
notched  apically  and  margined  all  around,  strongly  punctured  like 
the  body  of  the  sternum.  Meso  and  metastwnal  areas  punctured 
similarly  to  the  presternum  but  somewhat  more  finely,  becoming 
much  more  so  in  front  of  the  hind  coxal  plates,  which  are  also  strongly 
punctate,  broad  over  the  insertion  of  the  thighs,  narrowing  quite 
suddenly  externally,  and  obscurely  toothed  on  the  hind  margin. 
Abdomen  much  more  finely  punctured  than  the  prothorax,  sparsely 
at  middle,  moderately  closely  externally,  scantUy  hairy.  Legs  rather 
short.  Coxae  all  punctate,  femora  less  strongly,  tibiae  still  more 
finely.  The  elytra  are  evidently  quite  deeply  striate,  the  grooves 
showing  through.    Length,  total,  13.50  mm. 
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Type, — In  the  Museum  of  the  University  of  Colorado,  collected  at 
Florissant,  in  1906,  by  Prof.  Cockerell's  party  and  bearing  his  num- 
ber 184.    It  came  from  Station  14,  a  most  productive  locality. 

Described  from  one  specimen.  The  most  striking  superficisJ  char- 
acter of  the  insect  is  its  rough  punctuation,  which  extends  even  to 
the  antennal  joints.  The  peculiar  structural  feature  is  the  spatulate 
emarginate  prostemal  process,  which  has  been  hard  to  match  on  any 
Coleoptera  known  to  me.  An  approach  to  it  is  seen  in  the  Javanese 
Belionota  acvieUariSj  where  the  process  is  very  similarly  broadened 
apically,  but,  instead  of  being  simply  emarginate,  the  tip  in  that 
species  is  divided  into  three  teeth  or  lobes.  In  other  respects  the 
fossil  is  not  at  all  close  to  the  species  cited,  being  far  less  specialized 
in  antennal,  coxal,  and  tarsal  structure. 

Genus  PODABRUS  Westwood. 

PODABRUS  CUPESOmES,  new  ijedw. 

Plate  37,  fig.  4. 

Form  narrow,  elongate,  parallel.  Head  distinctly  narrowed  behind. 
Antennae  long  and  slender,  reaching  nearly  to  the  elytral  apices,  the 
joints  very  little  serrate.  Prothorax  about  as  long  as  the  head  but  con- 
siderably broader,  sides  obscurely  preserved  but  apparently  rounding. 
Elytra,  conjointly,  a  little  less  than  two  and  one-half  times  as  long  as 
broad,  their  apices  rounding.  Abdomen,  as  preserved,  extending 
well  beyond  the  elytral  tips  but  probably  distended  as  indicated  by 
the  broad  transverse  bands  which  show  location  of  the  sutures. 
Length,  to  tip  of  abdomen,  8  nun. ;  to  tip  of  elytra,  7  mm. ;  of  elytron, 
5.35  mm.;  width,  across  broadest  part  of  elytra,  2.30  mm. 

Type.—C^X.  No.  63446,  U.S.N.M. 

The  type  of  this  species  bears  a  notable  resemblance  to  a  small 
Oupes,  partly  because  of  the  way  in  which  it  is  displayed  upon  the 
stone.  The  small  size  and  long  antennae  will  separate  it  from  any 
other  Florissant  fossil  Podabrus,  into  which  genua  it  seems  to  go  by 
the  posterior  constriction  of  the  head  and  the  truncate  prothoracic 
apex.  The  sculpture  is  of  the  finely  scabrous  type  common  among 
the  recent  species.  With  the  type,  I  have  associated  under  the  same 
name  a  considerable  number  of  examples  belonging  to  various  other 
collections,  especially  those  of  the  Museum  of  Comparative  Zoology 
and  the  University  of  Colorado.  It  is  possible  that  more  than  one 
species  is  concerned,  but  I  can  find  no  definite  basis  of  separation. 
The  texture  of  these  beetles  is  so  soft  that  they  do  not,  as  a  rule,  show 
up  well  as  fossils  and  characters  used  in  discrimination  of  recent 
forms,  such  as  those  f oimded  upon  structures  of  claws  and  maxillary 
palpi,  are  never  visible  upon  the  stones. 
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Gemi8  MALACHTOS  Fabridiis. 

MALACHIUS  niMUSUS,  aew  mbm. 

Unfortunately  the  name  prisHmiSj  under  which  I  described  a  fossil 
Malachiua  from  Florissant/  had  previously  been  used  by  Fall  for  a 
recent  Califomian  species.  Since  he  has  kmdly  called  my  attention 
to  the  oversight,  I  wish  to  substitute  for  the  fossil  the  name  proposed 
above. 

GeniiB  YRILLETTA  LeOmte. 

nOLLBTTA  MONSTBOSA,  mw  ijeciw. 
Plate  37,  fig.  5. 

Form  moderately  elongate.  Head  deflexed,  but  not  very  strongly, 
surface  extremely  minutely  and  rather  sparsely  granulate  on  the 
front  and  vertex,  but  closely,  finely  and  confusedly  punctured  on  the 
sides  near  the  thoracic  front  margin.  Eye,  as  preserved,  rather 
quadrate  in  outUne,  in  life  probably  nearly  circular.  Antennae  lost 
except  a  few  disconnected  joints  which,  in  general,  are  scarcely  ser- 
rate but  the  terminal  ones  appear  to  be  laiger*  Prothorax  about 
equal  in  height  and  breadth,  back  irregularly  arched,  stirf  ace  granu- 
late like  the  head  but  somewhat  more  coarsely  and  sparsely.  Elytra 
approximately  two  and  one-third  times  the  prothoracic  length, 
epipleural  lobe  distinct,  set  off  from  the  remainder  of  the  elytron  by 
a  fine  ridge  or  crease,  striae  of  small,  rounded,  moderately  deep 
punctures  separated  in  each  series  by  about  their  own  diameters  or 
a  Uttle  less,  interstitial  spaces  broad,  flat,  minutely  alutaceous.  The 
tip  is  not  well  preserved,  so  that  the  lines  are  indistinct  in  that  region. 
Under  side  nearly  smooth.  Legs  short,  not  very  stout,  extremely 
minutely  pubescent,  tibiae  carinate.  Length,  from  front  of  pronotum 
to  abdominal  apex,  9.25  nun. 

Type.— CsLt.  No.  63447,  U.S.NJM 

One  specimen,  with  counterpart.  There  is  no  difficulty  in  distin- 
guishing this  beetle  from  other  fossil  Florissant  Anobiinae,  the  great 
size,  in  itself,  serving  for  identification.  The  reference  to  this  sub- 
family is  made  on  the  basis  of  the  form  of  the  prothorax,  its  relation 
to  the  head,  the  cephalic,  thoracic,  and  elytral  sculpture,  the  antennae, 
as  far  as  shown,  and  especially  upon  the  tarsal  structure  which  is 
like  that  of  the  recent  VriUeita  murrayi  from  our  Pacific  coast.  The 
sculptural  characters  are  more  like  those  of  V.  plunibea  from  the  same 
general  region.  The  generic  assignment  rests  upon  general  similarity 
rather  than  upon  truly  definitive  features. 

iBiiU.L«b.Nat.Htot.Univ.Idwa,VQL7,No.8,p.8.    . 
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GenoB  SPONDTUS  Fabridiis. 

SPONDTUS  TEBTIABIUS,  new  ipedM 

Plate  39,  figs.  2,  3. 

Form  fairly  elongate.  Head  finely  and  closely  granulate,  nar- 
rower than  the  prothorax,  genae  prominent,  Bubspinoee.  Mandibles 
rough  basaUy,  smooth  distally,  as  in  the  recent  North  American 
8.  upiformia,  quite  strongly  prominent.  Antennae  short,  joints  trans- 
verse, those  of  the  base  and  apex  wanting  or  obscured.  Prothorax 
much  broader  than  long,  sides  nearly  straight  but  apparently  not 
mai^ined,  surface  sculpture  coarser  and  shallower  than  that  of  the 
head.  Elytra  not  very  well  preserved,  the  surface  showing  scarcely 
any  definite  sculpture  except  traces  of  certain  costate  markings  simi- 
lar to  those  of  the  modem  species  with  which  it  has  been  compared. 
Legs  short,  tibiae  longitudinally  carinate.  Length,  as  preserved, 
from  point  of  mandibles  to  elytnd  tip,  18.25  nun. 

Type.— Cat.  No.  63448,  U.S.N.M. 

No  doubt  can  be  held  as  to  the  family  affinities  of  this  beetle.  It 
is  evidently  a  Spondylid  and  the  first  representative  of  this  family 
from  the  Morissant  shales.  The  shape  of  the  prothorax  and  carina- 
tion  of  the  tibiae  point  to  Parandray  but  the  apparent  lack  of  pro- 
thoracic  margin,  the  form  of  the  genae,  the  sculpture  of  head  and 
pronotum  (as  far  as  preserved)  and  the  elytral  costations  have  led 
me  to  refer  it,  in  preference,  to  Spondylis.  When  the  characters  are 
better  known,  it  may  become  necessary  to  erect  a  new  genus  for  this 
insect. 

Genus  CALUDIUM  lUirieiiis. 

CALUDroM  GKANDABYUBf,  new  ijedw. 

Plate  38,  figs.  4,  5. 

Form  elongate,  subparallel.  Head  not  well  delimited,  broad,  min- 
utely roughened  beneath.  Antennae  much  shorter  than  the  body, 
not  reaching  far  beyond  the  abdominal  base,  scarcely  at  all  serrate, 
first  joint  large,  thick,  second  small,  length  and  breadth  about  equal, 
third,  fourth,  and  fifth  subequal  to  each  other,  each  about  two  and 
one-half  times  as  long  as  the  second,  sixth  and  seventh  a  little  shorter, 
eighth  to  eleventh  much  narrower  and  still  shorter  than  those  pre- 
ceding, the  tenth  not  so  long  as  its  neighbors.  Prothorax  broad, 
sides,  as  preserved,  nearly  straight,  under  surface  finely  transversely 
rugose  especially  along  the  flanks.  Abdomen  somewhat  distinctly 
banded  with  darker.  Legs  short,  not  well  shown.  Length,  to 
abdominal  apex,  13.50  mm.;  of  antenna,  from  base  of  second  joint 
to  tip,  7.20  mm. 

Type.—CsLt.  No.  63449,  U.S.N.M. 
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Described  from  one  specimen.  My  first  impression  was  that  this 
beetle  belonged  to  the  Qytini,  but  the  antennae  are  not  of  the  right 
structure.  They  are  more  like  those  of  some  Callidioides,  notably 
the  recent  North  American  CaUidium  dereum,  and  since  no  generic 
characters  show  which  are  available  for  separation,  I  have  placed  the 
fossil  in  that  genus.  The  antennal  structure  will  serve  at  once  to 
differentiate  this  from  all  similar  described  Morisscmt  fossils.  The 
detail  figure  shows  the  sudden  reduction  in  sise  of  the  distal  four 
joints. 

Genus  BRUCHUS  Lbiiuieiis. 

UDGHUS  ANTAKUS*  ii«w  ifedas. 
Plate  38,  figs.  6,  7. 

Form  fairly  elongate.  Head  smaU.  Eyes  not  large  nor  prcMninent. 
Antennae  short,  thick,  joints  beyond  tiie  third  somewhat  serrate 
but  not  strongly  so.  Prothorax  transversely  subeUiptical,  very 
nearly  twice  as  broad  as  long,  apex  narrower,  sides  strongly  and  regu- 
larly arcuate,  sculpture  fine,  obscure.  Elytra  about  three  and  one- 
half  times  the  prothoracic  length,  delicately  striate,  striae  hardly 
visibly  punctured,  interspaces  flat,  broad,  minutely  roughened. 
Legs  not  preserved.  Length,  from  front  of  head  to  abdominal  apex, 
9.20  mm.;  of  elytron,  5.10  mm. 

Type.— C&t  No.  63450  U.S.N.M. 

This  single  specimen  is  by  far  the  largest  ci  any  of  the  Florissant 
fossil  Bruchids,  being  more  than  half  as  long  again  as  B.  batoditchi, 
from  these  shales,  which  it  resembles  quite  strongly  in  form,  antennal 
structure  and  elytral  sculpture.  The  present  insect  has  a  much 
more  transverse  prothorax  and  is  undoubtedly  distinct. 

Genus  PANDELETEINUS  Champloii. 

PANDELETEENDS  NUDUS,  MW  ijedw. 

Plate  39,  fig.  4. 

Form  stout.  Head  finely  but  pretty  deeply  and  very  closely,  in 
part  confluently  punctured,  with  a  tendency  to  form  transverse 
rugae,  the  portion  normally  covered  by  the  prothoracic  front  margin 
extremely  minutely,  transversely  strigulose.  Eye  smaU,  subcircular, 
nearly  central  in  position.  Beak  not  fully  defined  but  evidently 
short  and  broad.  Antennae  concealed  or  lost.  Prothorax  much 
higher  than  long,  a  trifle  more  closely  and  much  more  rugosely  pimc- 
tured  than  the  head,  the  individuality  of  the  pimctures  largely  lost 
in  a  confluence  which  tends  to  form  longitudinal  rugae.  Elytra 
moderately  arched,  deeply  striate,  strial  punctures  strong,  large, 
deep,  and  rounded,  separated  in  each  series  by  less  than  their  own  dia- 
meters.   Interstitial  spaces  rather  broad,  convex,  not  punctured 
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but  very  finely  alutaceous.    Legs  moderate  or  rather  short.    Abdo- 
meHj  as  far  as  shown  along  the  side,  nearly  smooth.    Length,  4.36  mm. 

Typc—CtLt.  No.  63451,  U.S.N3I. 

Represented  by  a  beautiful  specimen,  preserved  in  reverse  so  that 
the  punctures  above  described  appear  as  granules.  The  form,  size, 
and  position  of  the  eye,  structure  of  abdcmiinal  s^ments  and,  to  a 
less  degree,  the  elytral  punctuation  are  vary  similar  to  the  cor- 
responding features  in  the  recent  P.  stAmetaJlicua  from  the  southwest- 
em  United  States.  However,  the  fossil  is  without  scales  and  is 
much  more  closely  punctate  on  the  head  and  prothorax;  it  may  be 
generically  distinct. 

Geii«8  TTGHTOS  SehtfiilieiT. 

TTGEOUS  FEROX,  new  ifedas. 

Plate  39,  fig.  5. 

Form  fairly  elongate.  Head  with  the  forehead  well  arched  and 
running  into  the  rostrum  without  a  break,  surface  vaguely  but  doeely 
and  rather  coarsely  punctured.  Rostrum  slightly  curved,  moder- 
ately thick  and  short,  punctured  like  the  head  but  not  striate,  aerobes 
about  straight,  directed  beneath  the  eye  which  is  elliptical  and 
longitudinal.  Antennal  scape  and  funiculus  about  equal,  club  oval, 
gradually  formed.  Prothorax  about  twice  as  hig^  as  long,  back 
scarcely  arched,  surface  closely,  more  or  less  confluently  and,  rela- 
tively to  the  size  of  the  insect,  coarsely  but  only  fairly  deeply  punc- 
tured, more  strongly  than  the  head.  Elytron  with  the  margin  not 
very  well  preserved  and  the  apex  apparently  a  little  distorted,  about 
five  times  as  long  as  the  prothorax,  surface  moderately  deeply 
striate,  the  striae  with  distant,  not  very  well  marked,  elongate  punc- 
tures, interspaces  visibly  convex  and  practically  smooth.  Beneath, 
the  pectus  is  punctate  similmrly  to  the  pronotum  but  less  stnmgly, 
abdomen  nearly  smooth.  Legs  of  moderate  length,  the  middle  and 
hind  femora  very  strongly  dentate,  their  tibiae  slightly  bent  at  base. 
Length,  as  preserved,  from  vertex  of  head  to  elytral  apex,  3.90  mm. 

!ZVy€.— Cat.  No.  63452,  U.S.N.M. 

Described  from  one  specimen.  In  form  and  general  appearance, 
this  beetle  is  like  the  Florissant  fossil  T.  evolatus  and  I  think  the  two 
are  likely  enough  congeneric  in  spite  of  the  difference  in  the  thighs 
(which  are  unarmed  in  T.  evolatus)  since  the  modem  species  of 
TycM/us  may  have  the  femora  either  dentate  or  mutic. 

Genus  BARIS  Germar. 

BARIS  PBIBfAUS,  new  ijeciw. 

Plate  89,  figs.  6,  7. 

Form  moderately  stout.  Head  small,  relatively  coarsely,  moder- 
ately deeply  and  closely  punctate.  Rostrum  nemrly  straight, 
punctate,  more  strongly  and  coarsely  than  the  head,  and  striate, 
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length,  measured  from  the  front  of  the  eye,  about  equal  to  that  of  the 
remainder  of  the  head  or  the  median  line  of  the  prothorax.  Eye  ellip- 
tical, rather  large.  Antennae  wanting.  Prothorax  short,  noticeably 
narrowed  and  quite  suddenly  constricted  in  front,  punctuation  coarser 
and  deeper  than  that  of  the  head,  crowded  but  hardly  confluent, 
each  punctiure  with  a  scale  mark  at  bottom.  Elytra  moderately 
deeply  striate,  the  striae  with  large,  rounded  or  very  slightly  ellipti- 
cal punctures,  much  wider  than  the  grooves  themselves,  those  in 
each  series  nearly  or  quite  touching,  interstitial  spaces  about  one- 
third  the  width  of  the  punctures,  almost  smooth  or,  in  places,  finely 
transversely  striate.  Each  strial  punctiure  is  somewhat  crat^iform, 
with  raised  edge  and  a  central  depression  which  may  have  held  a 
scale.  Sternal  side  pieces  and  pygidium  punctured.  Legs  showing 
only  the  femora,  which  are  of  moderate  length  and  not  toothed, 
almost  smooth.    Length,  excluding  rostrum,  3.50  mm. 

Type.—Ge^t.  No.  63463,  U.S.N.M. 

Described  from  one  specimen,  with  counterpart.  At  first  I  was 
inclined  to  consider  it  an  example  of  B.  matara,  but  that  insect  is 
smaller  and  is  described  as  having  punctate  femora,  the  ely tral  rows 
of  punctures  separated  by  ''scarcely  more  than  the  width  of  the 
puncta."  In  the  diagram  given  by  Scudder,  they  are  separated  by 
about  half  that  width,  but  in  the  present  species  they  are  still  closer 
together. 

EXPLANATION  OF  PLATES. 


Plate  37 

Fig.  1.  Platynus  insculptipennii. 

2.  CratcuMnthvs  florissantenMis. 

3.  Harpalus  vXomaeform%9, 

4.  Podahras  cupesaides, 

5.  VriUetta  mongtro9a. 

PlATB  38 

Fig.  1.  AnatU  resurgens. 

2.  Bradiyspathus  curiosuB, 

3.  Brachyspathus  curvmu,  antenna. 

4.  CaUidium  grandaevum. 

5.  CaUidium  grandaevum,  antenna. 

6.  Bruchus  antaeu^. 

7.  Bnu:hus  antaeus,  antenna. 


Platb  39 

Fig.  1.  HarpaluB  redivivus. 

2.  Spandylia  tertiariuB. 

3.  Spondylia  tertiariuSf  antenna. 

4.  PandeleteimiB  nudus. 

5.  Tythiusferox, 

6.  Bar%$  primalis. 

7.  Barii  primalii,  elytral  punctua 

tion. 
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Fossil  Beetles  from  Florissant,  Colorado. 

For  explanation  of  plate  see  paoe  472. 
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BOTATORIA  OF  LOS  ANGELES,  CALIFORNLL,  AND  VICIN- 
ITY,  WITH  DESCRIFHONS  OF  A  NEW  SPECIES. 


By  Frank  J.  MxERSy 
O/BethUheMf  Pennsylvania. 


INTRODUCTION. 

The  collections  upon  which  this  report  is  based  were  made  by  the 
writer  from  January  to  May,  1916.  While  the  number  of  species 
listed  is  not  large,  Uie  record  is  interesting  in  view  of  the  fact  that 
nothing  is  known  of  the  Rotatoria  of  California;  it  is  hoped  that 
local  students  may  take  up  the  subject  and  extend  the  list. 

Los  Angeles  is  situated  on  a  narrow,  level  plain  interyening  be- 
tween the  foot  of  the  San  Gabriel  Moimtains  and  the  Pacific  Ocean. 
The  Los  Angeles  River,  which  passes  through  the  city,  has  the  usual 
characteristics  of  mountain  streams;  at  times  it  is  torrential  and  at 
other  times  its  bed  is  practically  dry. 

On  account  of  the  narrowness  of  the  level  plain  no  large  lakes  exist, 
and  as  there  are  but  two  seasons,  a  rainy  and  a  dry  one,  permanent 
pools  and  ponds  are  not  numerous.  The  majority  of  the  collections 
are  consequently  from  artificial  reservoirs  and  ornamental  pools  in 
and  around  the  city.  Through  the  kindness  of  Mr.  Willi  MulhoUand 
I  obtained  access  to  the  various  storage  reservoirs  from  which  the 
water  supply  of  the  city  is  obtained. 

Mr.  H.  K.  Harring,  of  the  United  States  National  Museum,  has 
cooperated  in  the  determination  of  some  of  the  species  and  added  a 
note  on  Pleurotrocha  daphnicola. 

For  convenience  the  different  localities  at  which  collections  were 
made  are  referred  to  by  numbers,  as  follows: 

1.  Permanent  pool,  about  1  acre  in  area,  formed  by  surface  drain- 
age and  overflow  from  a  small  artificial  lake  in  East  Lake  Park, 
Los  Angeles. 

2.  Slowly  running  water  in  Ballona  Creek,  a  very  small  stream 
about  4  miles  west  of  Los  Angeles. 

3.  From  service  pipe  of  the  city  water  supply. 

4.  Nigger  Slough,  a  large  body  of  water  about  11  miles  south  of 
Los  Angeles,  supplied  by  surface  drainage  and  melted  snow  from  the 
San  Gabriel  Mountains. 
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5.  Edge  of  a  swamp  north  of  the  town  of  Biyerside. 

6.  Ornamental  pool  on  alligator  farm,  near  East  Lake  Park,  Loe 
Angeles. 

7.  Pool  formed  by  the  Loe  Angeles  Riyer  at  a  point  about  14 
miles  south  of  the  city,  on  highway  to  Long  Beach. 

8.  Artificial  lake  in  West  Lake  Park,  Los  Angeles. 

9.  Artificial  lake  in  Echo  Park,  Loe  Angeles. 

10.  Silyer  Spring  reseryoir,  eastern  section  of  Los  Angeles,  near 
Sunset  Bouleyard. 

11.  Buena  Vista  reservoir,  Elysian  Park,  Los  Angeles. 

12.  Ornamental  fountain  in  St.  James  Place,  Los  Angeles. 

LIST  OP  THE  SPECIES  OOLLEOTED. 

Notcmmata  eerherus  (Gosse),  12. 

Notommata  pachyura  (Gosse) «  Oopeua  pachyurus  Gosse,  11. 

Notammata  iripiia  Ehrenberg,  10. 

Taphrocampa  armuloaa  Gosse,  1,  3,  6,  12. 

Proales  decipiens  (Ehrenberg),  1,  6. 

Pleurotrocha  petramyzon  Ehrenberg,  1,  3,  4,  6,  7. 

PUuTotrocha  dapTiniccla  (Thompson)  »ProaZe«  daphnicola  Thomp- 
son, 4. 

EospTiora  najas  Ehrenberg,  7.  Not  preyiously  recorded  from  the 
United  States. 

CepTudodeUa  cateUina  (M&Uer) « Di^tZena  cateUina  (MflU^),  1, 
2,  6,  11. 

CephUodeUa  forficula  (E3irenberg)  «=  jpVrctiZarui  forficula  Ehren- 
berg, 1,  2,  3,  6,  8,  12. 

Diaschiza  avriculata  (Mttller) »  Diaadhisa  lacinulata  (M{Uler),  1,  10. 

Diaschimforficata  (Ehrenberg)  «=  Diaschiza  caeca  Gosse,  2,  6. 

Diaschiza  gihha  (Ehrenberg),  1,  2,  3,  4,  6,  9,  11,  12. 

DiascMza  globaia  Gosse,  6. 

Diaschiza  gracilis  (Ehrenberg),  5,  6. 

Diaschiza  hoodii  Gosse,  1,  5,  6,  10.  No^  preyiously  recorded  from 
the  United  States. 

Diaschiza  tenuior  Qosae,  1,  6,  10,  11. 

Monommata  orhis  (Mtiller)  =  Furcvlaria  longiseki  (MtUler),  6. 

Dicranophorus  forcipa^nis  QiiSJleT) '^  Diglena  farcipata  (MtUler),  1, 
2,  3,  6,  11. 

Enceritrumfelis  OAaSleT) '^ Proales  fdis  (Mtiller),  6. 

Epiphanes  senta  (Mtdler) « Hydaiina  senta  (Mttller),  1. 

Brachionus  a/ngulans  Gosse,  1,  8,  9. 

Brachionus  angvJaris  caudatus  Barrois  and  Daday,  4,  8,  9. 

Brachionus  calydjUmis  Pallas  «£facK/iorm«  pcia  Ehrenberg,  form 
d<yrcas  Gosse,  1;  form  ampMceros  Ehrenberg,  1,  4. 

Brachiofi/us  capsvUflorus  Pallas;  form  haJeeri  Ehrenberg,  1,  2,  3, 
4,  6, 6,  7,  8,  9, 10, 11, 12; form  urceolaris  MuUer,  1,  6,  9. 
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BracMoTvas  paitHus  M(Uler— j9racAtome«  mtlitaris  Ehrenberg,  3. 

BracTiionus  pUcatilis  Wilier '^BrtHManus  rmiUeri  Ehrenberg,  8. 

BracMonus  variabUia  Hempel,  2,  4. 

This  species,  originally  described  from  the  Illinois  River,  at  Havana, 
Illinois,  was  found  very  abundant.  It  is  commensal  on  Daphnia 
longiapina  (Mtiller)  and  Ceriodaphma  longispina  (MMer),  which 
appears  to  have  been  imknown  to  Hempel;  nearly  every  Daphnid 
cajried  about  a  number  of  these  no  doubt  unwelcome  guests,  attached 
to  the  carapace.  When  swimming  about  by  the  action  of  its  own 
cilia,  BracMonus  vanabUis  behaves  very  much  as  other  species 
of  this  genus,  but  when  deciding  to  use  a  Daphnid  for  conveyance, 
it  attaches  itself  with  astonishing  rapidity,  almost  jumping  upon 
the  host.  Some  of  the  numerous  varieties  are  illustrated  on  plate 
40,  figures  1-5.  The  posterior  spines  are  found  in  all  lengths  and  in 
individuals  of  all  ages;  no  evidence  was  observed  that  would  tend 
to  confirm  HempePs  suggestion:  that  only  the  young  have  spines, 
which  with  advancing  age  are  absorbed.  As  nothing  similar  has 
ever  been  reported  for  other  species  of  the  genus,  it  is  probably 
safe  to  dismiss  it  as  unfounded. 

BracMonus  variabiMs  may  be  easily  recognized  by  thesubquadrate 
plate  projecting  over  the  foot  opening;  it  is  therefore  evident  that 
the  animal  figured  by  Murray  in  Notes  on  the  Natural  History  of 
Bolivia  and  Peru  (p.  26),  does  not  belong  to  this  species,  but  is  no 
doubt  one  of  the  varieties  of  BracMonus  capsuliflorus  Pallas,  probably 
the  form  usually  called  B.  urceolaris. 

Platyias  quadricomis  (Ehrenberg)  =  Noteus  quadricomis  Ehrenberg, 
3,4. 

Keratetta  cocTdearis  (Gosse) -=  Anuraea  cocMearis  Gosse,  1,  4,  7, 
9,  12. 

KerateHa  quadrata  (Mtiller)  =Anuraea  aculeata  Ehrenberg,  normal 
form,  1,  3,  4,  7,  8, 10;  form  val^a  Ehrenberg,  1,  2,  3,  4,  7,  9. 

Noihoha  striata  (Mtiller),  1,  2,  3,  10. 

MytUina  mucranata  (Mtiller)  ^Salpina  mucronata  (Mtiller),  1,  6. 

MytUina  ventralis  (Ehrenberg)  =iSaZj)ina  ventralis  Ehrenberg, 
normal  form  and  form  brevispina  Ehrenberg,  11. 

EuManis  defiexa  Oosse,  1,  3,  5,  6,  7,  10,  11. 

EucTdanis  dHatata  Ehrenberg,  1,  2,  5,  6,  11. 

EucTdanis  lyra  Hudson,  3,'10.  Not  previously  recorded  from  the 
United  States. 

EuchJanis  plicata  Levander,  11. 

As  the  figure  accompanying  the  original  description  is  somewhat 
diagrammatic,  this  apparently  rare  species  has  been  illustrated  on 
plate  41 ,  figures  1-3.  It  has  not  previously  been  found  in  the  United 
States. 

EucJUanis  pyriformis  Gosse,  11. 

Eucldanis  triguetra  Ehrenberg,  3,  5. 
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LBCANB  A8PASIA,  Mw  VMiw. 

Plate  40,  fige.  6-8. 

The  lorica  is  broadly  oval  and  nearly  paralld-fiided  anteriorly. 
The  anterior  dorsal  and  ventral  edges  are  coincident  and  slightly 
convex;  at  the  lateral  edges  they  are  produced  as  two  small  spines. 
The  dorsal  plate  is  ovate  and  its  anterior  margin  slightly  narrower 
than  the  ventral  plate;  its  markings  are  moderately  prominent  and 
fairly  regular.  The  ventral  plate  is  at  its  widest  point  of  the  same 
widtii  as  the  dorsal  plate;  it  has  a  well-marked  transverse  fold 
some  distance  in  front  of  the  foot.  The  longitudinal  markings  are 
rather  faint.  The  posterior  segment  of  the  body  is  broadly  roimded 
posteriorly  and  projects  slightly  beyond  the  dorsal  plate.  The  first 
foot  joint  is  nearly  parallel-sided  and  projects  over  the  movable 
joint  with  a  minute  median  roimded  lobe.  The  movable  joint  is 
broad,  rounded  anteriorly  and  sharply  constricted  immediately  in 
front  of  the  toes.  The  coxal  plates  are  approximately  triangular. 
The  toes  are  long,  slender,  and  parallel-sided,  ending  in  acutely 
pointed  claws.    The  body  is  of  more  than  average  depth. 

Total  length  132  fi;  length  of  lorica  94  /i;  width  of  anterior  spines  63 
/i,  length  of  spines  4  fi;  length  of  dorsal  plate  82  ft,  width  at  widest 
point  73  /i,  width  of  anterior  edge  54  fi;  width  of  ventral  plate  75  m; 
length  of  toes  without  claw  30  /x,  length  of  claw  8  m;  depth  of  body 

50  m. 

Type. — Cat.  No.l6832  ,  U.S.N.M.,  is  from  a  pool  on  alligator  farm, 
near  East  Lake  Park,  Los  Angeles. 

With  the  large  number  of  species  belonging  to  this  genus,  differing 
only  in  minor  details,  comparisons  are  of  little  value;  the  present 
species  has  some  resemblance  to  Lecane  arcula  Harring,  but  is  broader 
and  stouter,  as  well  as  being  considerably  larger. 

Lecane  cvrvicornis  (Murray)  =  OcUhypna  curvicornis  Murray,  7.  Not 
previously  recorded  for  the  United  States. 

Leccme  Jiomemamd  (^hT&Qberg)  ^  Cfaihypna  'homemanni  (Ehren- 
berg),  11. 

Lecane  luna  (Mflller)  =  Oathypna  luna  (Mtiller),  1,  2,  6,  10,  11,  12. 

Monostyla  buOa  Gosse,  3,  5,  7,  12. 

Monstyla  dosterocerca  Schmarda,  1,  3,  5, 12. 

MonostyJa  comuta  (Miiller),  4. 

Monostyla  Juxmata  Stokes,  3. 

Monostyla  lunaris  Ehrenberg,  4, 10. 

Monostyla  quadridentata  Ehrenberg,  4, 10. 

Monostyla  stenroosi  Meissner=  Monostyla  hicomis  Stenroos,  not  of 
Daday.    3,  5.    Not  previously  recorded  for  the  United  States. 

Lepadellaiicuminata  (Ehrenberg),  1, 11. 

LepadeOa  patella  (Mflller),  1, 3, 5, 6, 7. 

LepadeHa  rhomboides  (Gosse),  1,  3. 
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Lepadetta  triptera  Ehrenberg,  6. 

ColurdUi  ohtusa  (Gosse),  1,  4,  5,  7,  9.  12. 

ColureHa  uncinata  (MnUer),  3. 

SqmtineUa  mutica  (Ehrenberg)  =StepTuinop8  muHcus  Ehrenberg,  3, 
6,  6,  12. 

IHchoiria  pociUum  (Mtiller)  =  Z>inoc?iam  pociUum  (Miiller),  1,  5, 
6,10. 

Trichotria  tetractis  (Ehrenberg)  =  Dinocharis  tetractis  Ehrenberg,  2, 
6,  6,  7,  10. 

Wolga  spirdfera  (Western)  =  Distyla  spinifera  Western,  4. 

LophochoHs  oxystemon  (Gosse)  =  Metopidia  oxystemon  Gosse,  1, 
3,6. 

Macrochaetua  coUinsii  (Gosse)  =  Dinocharis  coUinsii  Gosse,  5. 

Scandium  longicavdum  (Miiller),  1,  3,  5,  8. 

Trichocerca  longiseta  (Schrank)=i?aftt^i4«  longiseta  (Shrank),  5. 

Trichocerca  scipio  (Gosse)  ^RaUvlua  adpio  (Gosse),  6. 

DiureUa  hracJiyura  (Gosse),  1,  6. 

DiureUa  Ugris  (Miiller),  1. 

DiureUa  tenuiar  (Gosse),  1,  6,  11, 12. 

DiureUa  weberi  Jennings,  1,  2,  6. 

SyncTiaeta  oblonga  Ehrenberg,  6  10. 

Synchaeta  pectinata  Ehrenberg,  1,  4,  8,  10. 

Synchaeta  stylata  Wierzejski,  8. 

SyncJuieta  tremula  (MiiUer),  1,  2,  3,  5,  9,  10,  12. 

Polyarthra  trigja  Ehrenberg  =»PoZyarfA«»  platyptera  Ehrenberg,  1, 2, 
4,  6,  7,  8,  9,  11,  12. 

AsplcmcJma  brigTvtiveRii   Gosse,  1,  2,  4,  9. 

AspUmcJiTUi  priodonta  Gosse,  1,  4. 

AspJanchnopus  mvMceps  (Schrank),  4. 

TestwdirhdUi  patina  (Hermann)  =Pterodina  patina  (Hermann),  3. 

Pedaiia  mira  (Hudson)  =Peddlion  mirum  Hudson,  3,  4. 

FUinia  longiseta  (Ehrenberg)  =  Triarthra  longiseta  Ehrenberg,  8. 

Floscularia  ringens  (Linnaeus)  =  Mdicerta  rmgens  (Linnaeus),  1,  5, 
6,  10,  12. 

Ptygura  crystaUina  (Ehrenberg)  =  0ccwfe5  crystaUinus  Ehrenberg, 
6,12. 

Ptygura  mucicola  (KeUicott)  ^Oecistes  mucicola  Kellicott,  12. 

Ptygura  longipes  (Wills)  =  Oecistes  umbeHa  Hudson,  6.  Not  previ- 
ously f  oxmd  in  the  United  States. 

Ptygura  vdata  {Goase)  =  Oecistes  vdatus  Gosse,  6,  10. 

CoUoiheca  corrmta  (Dobie)  =  Floscularia  comuta  Dobie,  1,  6. 

CoUoiheca  coronetta  (Cubitt)  =  Floscularia  coronetta  Cubitt,  1,  6. 

CoUoiheca  omata  (Ehrenberg)  =  Floscularia  omata  Ehrenberg,  6. 

No  study  was  made  of  the  Bdelloida. 
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PLEUROTBOCHA  DAPHNIOOLA 

Plate  41,  figs.  4-9. 

ProaU$  daphnicola  Thompson,  Science  Goaaip,  vol.  28, 1892,  p.  220,  text  figure. — 
Murray,  Tnuw.  Royal  Soc.  Edinburgh,  vol.  45, 1906,  p.  179,  pi.  6,  fig.  26. 

tPUurotroi^  sigmoidea  Skobikot,  Trav.  Soc.  Nat.  Eharicow,  vol.  30, 1896,  p.  284, 
pi.  7,  fig.  8. 

Thompson's  original  description  is  very  good  and  there  is  but 
little  to  add  to  Mr.  Myers's  figures  of  the  animal,  plate  41, 
figures  4  and  5;  Thompson  calls  attention  to  the  "remarkably  long'' 
foot  glands  with  "their  ducts  plainly  opening  as  projecting  tubules 
at  the  extremity  of  the  large,  swollen  toes."  At  the  base  of  the 
toe  there  is  a  fairly  large  mucus  reservoir. 

The  trophi,  figures  6  to  9,  present  an  interesting  modification 
of  the  virgate  or  "pumping"  type.  The  rami  are  approximately 
hemispherical,  cuplike  structures,  functioning  as  the  cylinder  of 
the  "pump";  of  the  usual  transverse  ridges  only  the  basal  one  is 
present,  taking  the  form  of  a  prominent,  hornlike  process.  On  the 
inner  surfaces  of  the  rami,  from  the  tip  of  the  horn  to  the  posterior 
or  dorsal  point,  there  is  a  series  of  dose-set,  needlelike  teeth,  shown 
in  figure  8.  These  teeth  obviously  play  no  part  in  the  mastica- 
tion of  the  food,  but  they  explain  fuQy  how  the  animal  attaches  itself 
to  the  skin  of  worms,  as  reported  by  Murray  in  the  paper  cited  above. 
The  unci  rest  on  the  dorsal  portions  of  the  rami,  in  the  sinus  behind 
the  ventral  horn.  Each  uncus  has  five  teeth,  two  ventral,  pointed, 
and  three  dorsal,  with  roimded,  knoblike  tips. 

EXPLANATION  OF  PLATES. 
Platk  40. 

Fig.  1.  Brachvmus  variabilis,  dorsal  view;  page  475. 

2.  Brachionus  variahiliSf  dorsal  view. 

3.  Brcuhionua  variabUiSf  dorsal  view. 

4.  Brachionus  variabilis,  ventral  view. 

5.  BroMonus  variabilis,  lateral  view. 

6.  Lecane  aspasia,  dorsal  view,  page  476. 

7.  Lecane  aspasia,  ventral  view. 

8.  Lecane  aspasia,  lateral  view. 

Plate  41. 

Fig.  1.  EudiUmis  plicata,  lateral  view;  page  475. 
2.  Ew^lanis  plicata,  dorsal  view. 
8.  Euchlanis  plicata,  transverse  section  of  body. 

4.  Pleurotrocha  daphnicola,  lateral  view;  page  478. 

5.  PleuTOtrodia  daphnicola,  dorsal  view. 

6.  Plewroirodia  dcJipnieola,  trophi,  ventral  view. 

7.  PUurotrocha  daphnicola,  trophi,  anterior  view. 

8.  PUurotrodia  daphnicola,  internal  surface  of  left  ramus. 

9.  Pleurotrocha  daphnicola,  trophi,  lateral  view. 

I  Note  by  H.  K.  Barring,  U.  B.  Natianal  Musetim. 
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Rotatoria  from  Los  Angeles,  California. 

FOf)  EXPLANATION  OF  PLATE  SEE  PAGE  478. 
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Rotatoria  from  Los  Anqeles,  California. 

FOf)  EXPLANATION  OF  PLATE  SEE  PAGE  478. 
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ON  CERTAIN  SEC50NDART  SEXUAL  CHARACTERS  IN  TIIE 
MALE  RUDDY  DUCK,  ERISMATURA  JAMAICENSIS 
(GMEUN).  

By  Alexander  Wethobe, 
O/theBiologiealSurveif,  UfiiUd  8taU$  Department  qf  AgrieuUuri. 


Anumg  recorded  peculiarities  of  the  ruddy  duck  (Erismatura 
jamaieensia)  the  lack  of  an  enlargement  at  the  bronchial  bifurcation 
of  the  trachea  in  the  male  has  been  most  noteworthy.  The  absence 
of  this  bulla  ossea  is  the  more  striking  as  such  an  ampulla  is  developed 
with  comparatively  few  exceptions  among  aU  of  the  river  and  sea 
ducks.  MacOilUvray/  apparently  the  only  omithotomist  to  examine 
and  describe  the  trachea  in  the  ruddy  duck,  first  noted  this  peculiar- 
ity. Forbes  found  that  a  hvJh  ossea  was  lacking  also  in  the  male  of 
the  Australian  duckf  Bvsiura  lohata,  and  in  his  discussion  of  this  fact 
calls  attention'  to  MacGillivray's  note  on  Erismatvra.  Later  Bod- 
dard'  noted  that  males  of  Oiiemia  rUgra  and  Oidenviafuaca  also  lack 
this  modification  of  the  syrinx  but  did  not  give  full  enough  credence 
to  MacGillivray's  account  to  include  Eriamatwra  in  the  same  category 
unreservedly.  In  dissections  of  ErisnuUura  janudcenaia  made 
recently  I  have  verified  MacGiUivray's  observations  of  eighty  or  more 
years  ago  and  have  found  in  addition  a  remarkable  secondary  sexual 
strocture  that  has  apparently  never  been  described. 

Ornithologists  who  have  skinned  and  prepared  various  species  of 
ducks  are  familiar  with  the  fact  that  in  the  ruddy  duck  the  skin  of 
the  neck  is  full  and  loose,  slipping  easily  over  the  occiput.  In  most 
other  species  of  ducks  it  is  necessary  to  slit  the  integument  of  the  neck 
in  skinning  out  the  head.  While  examining  a  fresh  specimen  of  the 
male  ruddy  duck  my  attention  was  attracted  to  the  broad  develop- 
ment of  the  paired  dermal  muscle  (the  deeper  layer  of  the  cucuUaris) 
covering  the  ventral  side  of  the  skin  of  the  neck*  Further  examina- 
tion revealed  a  median  broadening  of  the  muscle  stenio-trticheaUa 
and  finally  a  remarkable  tracheal  air-sac  which  is  used  when  males 
are  displaying  during  mating.  This  tracheal  air-sac  has  no  con- 
nection with  the  pulmonary  air-sacs  of  the  body.    It  opens  as  a 

I  AodaboQ,  J.  J.,  Oinithologloal  Biograi^y,  yoL  4, 1838,  p.  aU. 

t  Forbes,  W.  A.,  Collected  Sdentiflc  P»pen,  1886,  p.  855. 

»  Beddtfd,  F.  B.,  Stnicttira  and  ClaaslflOAtloii  of  Birds,  1806,  p.  4M. 
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depression  in  the  dorsal  wall  of  the  trachea  immediately  behind  the 
larynx  and  Ues  between  the  trachea  below  and  the  esophagus  above. 
When  fully  distended  this  air-sac  like  those  of  the  pulmonary  system 
is  found  to  have  thin  transparent  walls.  In  form  it  is  somewhat  pear- 
shapedy  flattened  ventrally  and  rounded  dorsally.  The  anterior 
end  for  a  space  of  8  or  10  mm.  is  narrow,  forming  a  slender  neck 
which  broadens  abruptly  into  the  body  of  the  sac.  In  one  specimen 
(Cat.  No.  224829,  U.S.N.M.),  the  distended  sac  measured  50  mm. 
long  by  43  mm.  broad.  The  depth  was  equal  to  the  lateral  measure- 
ment (43  mm.).  In  another  (Cat.  No.  224831,  U.S.N.M.)  the  vesicle 
measured  65  mm.  long  by  32  mm.  wide  at  the  broad  basal  end.  The 
diameter  of  the  anterior  extension  or  neck  of  the  sac  in  this  bird  was 
10  mm.  In  a  tlurd  bird  (Cat.  No.  224832,  U.S.N.M.)  the  measure- 
ments were  intermediate  between  these  two. 

In  dissecting  these  ruddy  ducks  I  found  that  the  paired  dermal 
muscles  (called  by  Oadow^  the  deeper  layer  of  the  muscle  cacuOaris) 
arise  on  the  side  of  the  head  posterior  to  the  orbit  and  pass  backward 
converging  immediately  below  the  larynx  until  separated  by  only 
the  space  of  a  millimeter.  The  two  muscles  expand  at  once  to  cover 
entirely  the  loose  skin  of  the  ventral  sides  of  the  neck.  They  insert 
by  two  strong  attachments  on  the  furculum.  For  its  anterior  half 
each  muscle  is  a  single  broad  sheet.  Posteriorly,  (covering  the 
tracheal  air-sac)  each  divides  into  20  or  22  fasciculae.  While  the 
lateral  bands  of  each  muscle  are  thin  and  weak  the  series  of  fascicles 
increases  markedly  in  strength  as  the  median  line  is  approached. 
MacOiUivray,  in  his  notes  on  the  trachea  in  the  male  ruddy  duck,' 
remarks  that  the  tracheal  muscles  are  similar  to  those  of  other  ducks 
but  in  this  he  was  mistaken.  The  paired  muscle  sterno-traeheaUs  is 
inserted  as  a  slender  band  on  either  side  of  the  thyroid  cartilage. 
Passing  back  on  reaching  the  anterior  end  of  the  tracheal  air-sac  it 
broadens  suddenly  to  a  width  of  10  nmi.  The  anterior  edge  of  the 
expansion  attaches  firmly  at  its  outer  angle  to  the  esophagus.  Each 
muscle  narrows  gradually  until  at  the  posterior  maigin  of  the  air-sac 
it  is  only  2  nmi.  wide.  It  is  closely  attached  to  the  air-sac  touch- 
ing the  trachea  only  along  its  internal  edge.  Posteriorly  the  entire 
narrowed  muscle  transfers  rather  abruptly  from  the  air-sac  to  the 
trachea. 

The  depression  marking  the  mouth  of  the  air-sac  is  immediately 
behind  the  larynx  on  the  dorsal  surface  of  the  trachea  (fig.  1,  <2)- 
Its  sides  are  abrupt  and  it  is  broad  anteriorly,  somewhat  constricted 
medially,  and  truncated  posteriorly.  From  its  posterior  end  leads 
the  canfd  for  the  passage  of  air.  In  one  specimen  examined  four  of 
the  anterior  tracheal  rings  are  interrupted  over  the  opening  of  the 
canal;  in  another  these  ring^  are  entire. 

1  Oadow,  Hans,  Bronn's  Klassen  and  Ordncmseo  des  Thier-B«idis.  V6gel,  vol.  1, 1891,  p.  215. 
>  AdubOQ,  J.  J.,  Omlthologioal  Biography,  vol.  4, 1838,  p.  831. 
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The  internal  structure  of  the  larynx  in  the  male  ruddy  duck  is 
peculiar.  Behind  the  rima  glottidis  (fig.  1,  &)  on  either  side  is  an 
elongate  cushion  of  connective  tissue  from  which  a  somewhat  trian- 
gular elevation  projects  into  the  cavity  of  the  larynx  (fig.  1,  c). 
These  pads  may  be  csdled  the  puhnm  la/ryngis.  In  addition  there  is  a 
flap  of  connective  tissue  developed  along  the  median  line  of  the  thy- 
roid cartilage  for  the  length  of  the  larynx.  This  flap  is  between  4  and 
5  mm.  high  and  is  bent  over  toward  the  left  side.  It  is  not  men- 
tioned certainly  in  anatomies  save  by  Sir  Richard  Owen  ^  who  speaks 
of  finding  it  in  ^'the  PeUcaU;  the  Gigantic  Crane,  and  most  of  the 
Basores."  I  have  csdled  it  the  Ugula  laryngis.  Apparently  it  has 
the  same  function  as  the  mammalian  epiglottis. 
From  a  study  of  the  larynx  in  fresh  birds  I  believe 
the  probable  mechanics  of  inflating  the  tracheal 
air-sac  to  be  as  follows:  The  male  ruddy  duck 
about  to  display  fills  the  air-sacs  of  the  pulmo- 
nary series  with  air.  The  rima  ghUidia  is  then 
closed  by  the  action  of  muscles  controlling  the 
arytenoid  cartilages.  This  brings  the  points  of 
connective  tissue  (pulvini  laryngis)  in  the  larynx 
together  and  these  with  the  ligula  close  the 
larynx  save  behind.  With  the  stemo-tracheal 
and   cucullaris  muscles  relaxed    a   slight   con-    ^o.  i.-lonoi»udikal 

...  j.xl_  'J.  1  1J«  SECTION  OF  LABTNX  Of 

traction  of  the  respuratory  muscles  would  m-      male  ruddy  duck 
flate  the  tracheal  air-sao.    Though  no  sphincter      ^^  *»^^  <x*)-  *» 

.  .  ^  ^  .  Rima    olottidis.     e, 

muscle  IS  present,  contraction  at  the  antenor  at-      pulyinus  labtnois, 
tachment  of  the  sterruHtraeheales  may  clctee  the      ^  mouth  of  ahwac. 
aperture  of  the  air-sac  by  pressing  the  esophagus  against  it.    The 
release  of  this  pressure  and  contraction  of  the  broad  dermal  muscle 
would  serve  to  deflate  the  sac. 

The  tracheal  air-sac  is  absent  in  females.  The  deeper  layer  of  the 
muscle  (mcuJlaris  too  is  less  in  bulk  than  in  males  and  the  stemo- 
trachealis  shows  no  unusual  broadening.  In  a  young  male  about  10 
days  old,  however,  a  tracheal  sac  was  present  that  measured  when 
inflated  18  mm.  long  by  16  mm.  wide  (Cat,  No.  224830,  U.S.N Jtf.). 
It  was  placed  as  in  the  adult  male.  From  examining  this  bird  it  was 
apparent  that  the  sac  grows  by  backward  expansion  from  the  opening 
in  the  trachea.  The  development  of  the  sterruhtmchealia  muscle  in 
the  yoimg  bird  was  extraordinary.  It  spread  over  the  entire  ventral 
surface  of  the  sac,  covering  it  completely. 

Adidt  males  that  were  seen  in  display  swam  about  with  swelling 
breast  and  neck  drawn  in,  turning  or  alternately  advancing  and 
retreating  before  the  females.    At  short  intervals  the  head  was 

1  Owen,  Richard,  Comparatiye  Anatomy  and  Physiolosy  of  VtrUHanXn,  voL  2,  IBB6,  p.  210. 
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extended  with  a  series  of  short  jerks  as  the  male  called  ticJc-ticJc'tickity 
qfjuhdcJe.  At  the  last  note  the  bill  opened  widely  and  the  head  was 
thrown  forward,  and  then  immediately  withdrawn  to  the  first  posi- 
tion, when  the  display  continued  as  before. 

There  is  little  question  that  similar  air-sacs  will  be  found  upon 
examination  in  other  species  of  the  genus  ErisnuUura  as  recognized 
at  present.  Kerr^  in  describing  the  courtship  of  E.  vUtata  (wit- 
nessed near  Buenos  Aires,  Argentina)  says  that  at  one  stage  the  male 
* 'stretches  out  his  neck  on  the  surface  of  the  water  right  in  front  of 
him,  and  then  ruffles  up  the  feathers  of  his  neck  and  inflaies  his  crop 
[italics  mine]  until  his  neck  seems  to  disappear  altogether."  And 
Bennett'  writing  on  E.  a/asirdlis  says  that  this  species  has  habits 
identical  with  those  of  E.  vittata  as  described  by  Kerr  *  ''even  to  the 
peculiar  manner  of  courtship  adopted  by  the  male  bird."  Prom 
examination  of  study  skins  of  males  of  other  species  of  ducks  in  the 
collections  of  the  United  States  National  Museum,  that  are  placed 
now  in  the  anatine  subfamily  Erismaiurvruie,  it  is  expected  that, 
tracheal  air-sacs  similar  to  that  described  in  the  male  ruddy  duck 
may  be  found.    The  additional  species  seen  are: 

TJuda88(n*ni8  leuconotus  (Smith). 

Thalassomia  insularis  Bichmond  (female  only  seen). 

Norrumyz  d<nm7iicu8  (Linnaeus). 

EriarncUura  leucocepTuda  (Scopoli). 

Erismaturaferrugmea  Eyton. 

All  these  species  have  the  skin  of  the  neck  full  and  loose  so  that  in 
no  case  was  there  a  slit  made  around  the  head  by  the  collectors  who 
prepared  the  birds.  In  addition  the  skin  on  the  necks  of  these  birds 
beneath  the  feathers  is  thick  and  leathery  to  the  touch  as  though 
underlaid  by  heavy  dermal  muscle. 

It  is  worthy  of  note  that  in  the  species  of  ducks  at  present 
known  to  have  no  dilation  of  the  syrinx  in  the  males  some  other 
peculiarity  of  the  trachea  or  mouth  is  present.  According  to  Forbes* 
in  Bisdura  lohaia  there  is  a  small  distensible  sac  contained  in  a  loose 
gular  fold  of  skin  with  its  opening  in  the  mouth  anterior  to  thefraenum 
lin^guae.  In  Oidemia  nigra  the  trachea  and  the  bronchi  of  the  male 
are  both  somewhat  dilated.  Oidemia  fusca  has  a  remarkable  swelling 
below  the  larynx  containing  a  separate  chamber  communicating  by 
two  sUts  with  the  trachea.  The  peculiarities  of  Erismatura  jamai- 
censis  are  described  in  this  paper. 

>  Eflrr,  J.  0.,  Extracts  from  letters  of.  Ibis,  1890,  p.  360. 

>  Bennett,  K.  H.,  Letter  from,  Ibis,  1891,  p.  143. 

•  Forbesy  W.  A.,  Collected  Scientific  Papers,  1885,  pp.  85&-8S6w 
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NOTES  ON  THE  LIFE  HISTORY  AND  ECOLOGY  OF  THE 
DRAGONFLIES  (ODONATA)  OF  CENTRAL  CALIFORNIA 
AND  NEVADA. 


By  Clabenoe  Hamilton  Kennedy, 

Of  CotmU  University,  Ithaca^  New  York. 


INTRODUCTION. 

This  is  the  second  of  three  general  papers  on  Pacific  Coast  Odonata. 
The  first  concerned  Washington  and  Or^on  Odonata.^  The  third, 
which  is  now  in  preparation,  will  be  based  on  collecting  done  in  south* 
em  California  during  the  summer  of  1915. 

The  object  of  this  series  is,  first,  to  give  a  view  of  Pacific  coast 
dragonflies  and  their  varied  and  interesting  environments,  and,  sec- 
ond, to  bring  the  data  together  on  which  a  list  of  western  Odonata 
can  be  written.  This  list  is  now  in  preparation  and,  covering  that 
area  of  Canada  and  the  United  States  west  of  the  one  hundredth 
meridian,  akeady  includes  nearly  200  species. 

In  the  present  paper,  as  in  the  first,  I  have  made  descriptions  and 
illustrations  as  complete  as  possible  because  much  of  the  Uterature  on 
western  dragonflies  is  inaccessible  to  even  the  average  college  student. 

The  trip  to  Nevada  was  made  possible  by  a  liberal  advance  of 
money  from  Mr.  E.  B.  Williamson,  who  later  received  his  pay  in  a 
series  of  the  specimens  collected.  At  all  times  in  the  work  I  have 
received  his  constant  encouragement  and  help.  The  greater  part  of 
the  work  on  the  paper  was  done  in  the  Stanford  University  labora- 
tories under  Prof.  Vernon  L.  Kellogg,  whose  kindly  appreciation  and 
critical  help  have  been  among  the  pleasures  of  the  imdertaking.  The 
paper  was  completed  in  the  Cornell  University  laboratories,  where 
Dr.  J.  O.  Needham  very  kindly  assisted  me  on  the  gomphines. 

A  series  of  specimens  covering  all  the  forms  discussed  in  the  follow- 
ing pages,  except  such  as  are  specifically  stated  to  be  elsewhere,  has 
been  deposited  in  the  United  States  National  Museimi. 

1.    A  PACIFIC  COAST  VARIETY  OP  AGRION  AEQUABILE. 

Since  my  arrival  at  Cornell  I  have  received  a  shipment  of  inter- 
esting California  Odonata  from  Mr.  and  Mrs.  L.  B.  Reynolds,  of  San 
Francisco.  These  were  interesting  in  that  several  species  were  taken 
at  altitudes  of  8,000  to  10,200  feet  in  the  Sierras.  These  are  listed  in 
the  final  section  of  this  paper. 

>E«Diied7,C.H.    Notes  on  The  Ufe  History  and  Eoology  of  The  BngoolUesCOdoiiata)  of  Washi^^ 
andOregon.    Froc  U.  a  Nat  Mas., toL 40, pp. 250-345,  July  28, 1016. 

PnocEEDiNQS  u.  8.  National  Museum.  Vol.  62-no.  2192. 
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Among  these  were  a  male  and  female  Agrion  aeqwohxU  (Say),  the 
first  recorded  from  CaUfomia,  which  were  larger  than  var.  yatdmi 
and  had  slightly  more  color  in  the  wings.  These  are  apparently  an 
imdescribed  race.  This  is  the  third  variety  of  aequahUe  found  in  the 
West,  var.  yaJcima  being  found  in  the  Columbia  Biver  basin,  var. 
cohradicwn  ^  described  from  Boulder  CJounty,  CJolorado,  and  this 
form  now  found  in  California.' 

Mr.  and  Mrs.  Reynolds  have  very  kindly  deposited  these  specimens 
in  the  United  States  National  Museimi. 

AGRION  ABQUABILB  CALIFOSNICIJM.  new  vulalj. 

Type.— Chi.  No.  20814,  U.S.N.M.  A  male  from  the  colleotion  of 
L.  B.  and  C.  D.  Reynolds,  taken  at  Blue  Lake,  Himiboldt  County, 
Calif omia.  May  6,  1911,  by  F.  W.  Nimenmacher. 

Allotype.— CAt.  No.  20814,  U.S.N.M.  A  female  from  the  collection 
of  L.  R.  and  C.  D.  Reynolds,  taken  at  Blue  Lake,  Humboldt  Coimty, 
California,  May  6,  1911,  by  F.  W.  Nimenmacher. 

Male,  color. — ^Thorax  and  abdomen  metallic  bhie,  except  the  second 
lateral  suture,  the  metepisternal  keel  and  the  dorsal  edge  of  the  me- 
tinfraepistemum,  which  are  creamy.  Coxae  and  legs  black.  Pteros- 
tigmas  absent.  Wings  (fig.  1)  flavescent  with  the  apices  dark. 
The  specimen  is  teneral  so  that  the  wings  are  not  as  dark  as  in  the 
figure.  The  front  wings  are  dark  on  the  apical  three-fourths  of  the 
distance  from  nodus  to  apex.  The  hind  wings  are  dark  on  the  apical 
four-fifths  of  the  distance  along  the  costa  from  the  nodus  to  the  apex. 
In  the  front  wings  the  basal  edge  of  the  dark  area  is  vertical  to  the 
costa.  In  the  hind  wings  it  slants  from  the  costal  edge  toward  the 
base  of  the  wing,  reaching  the  anal  margin  opposite  the  nodus. 

Femaky  color. — Similar  to  that  of  the  male  but  general  body  color 
metallic  green.  Labrum  creamy  with  a  black  center.  Abdominal 
s^ments  8-10  with  a  middorsal  pale  stripe  and  their  sides  largely 
pale.  Wings  (fig.  2)  with  white  stigmas.  Front  wings  with  the  dark 
area  covering  the  apical  three-fifths  of  the  distance  from  nodus  to 
apex.  In  the  hind  wings  the  dark  covers,  along  the  costa,  the  apical 
three-fourths  of  this  distance.  The  basal  edge  of  the  color  is  perpen- 
dicular to  the  costa  in  the  front  wings  and  diagonal  in  the  hind  wings. 

Male,  abdomen  (including  appendages),  40  mm.;  appendages,  15; 
hind  wing,  32.     Female,  abdomen,  39;  hind  wing,  35. 

2.    NOTES  ON  LESTES  STULTUS  AND  ITS  NYMPH. 

This  black  Lestes  was  described  in  1861  by  Hagen'  from  a  single 
mutilated  male  in  the  Museum  of  Comparative  Zoology.    Since  that 

1  CodcereU,  T.  D.  A.»  Psyche,  toI.  30, 1913,  p.  173. 

>  SInoe  writing  this  I  have  found  in  the  Coiiell  ooUeotion  a  mftle  il^rioii  o^ftMftOf  yoUffM  taken  at  Cor- 
vaUis,  Oregony  Jone  39, 1806.  This  Is  west  of  the  orest  of  the  Cascade  MoantalnB.  In  the  ooUectioii  of 
the  U.  8.  Biological  Survey  in  Washington,  D.  C,  are  a  male  and  a  female  of  AgrUmaequtMU  eolleoted 
on  the  Owyhee  River,  Rome,  ICalheur  Coimty,  Oregon,  June  30, 1915,  which  are  intermediate  between 
variety  fakima  and  variety  eaUfomkwm,  Other  speelmeiis  of  etHfmikmm  ttom  Oeattle,  Washington, 
are  in  the  oolleetion  of  Dr.  Philip  P.  Calvert. 

•  Syn.  Near.  N.  Amer.,  1861,  p.  67. 
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time  few  specimens  have  been  taken.  I  found  it  common  in  the 
San  Francisco  Bay  r^on  and  extending  up  the  Sacramento  Valley 
as  far  as  Marysville.  Probably  it  will  be  found  throughout  the  Sac- 
ramento and  San  Joaquin  valleys.  I  can  see  no  difference  between 
the  habits  of  this  and  those  of  disjundus  and  unguicmUUus  with  which 
it  is  usually  associated.  This  is  the  earlier  of  the  three  species  but 
their  periods  overlap.  L.  stuUus  at  Palo  Alto,  California,  emerges  in 
April  and  May  and  is  scarce  by  the  middle  of  July.  It  is  distinctly 
a  slough  or  pond  species.     (See  figs.  3-10,  14-18.) 

During  May  this  species  was  very  abundant  about  the  small  ponds 
on  the  crest  of  the  Coast  Mountains  west  of  Stanford  University.  By 
July  15  it  had  been  largely  displaced  about  these  ponds  by  disjundus. 

LESTES  STULTUS  Hagen. 

Male,  color. — ^Labrum,  vertical  surface  of  clypeus,  bases  of  mandi- 
bles and  genae  pale  pure  blue.    Dorsal  surface  of  clypeus,  frons. 


Figs.  1-2.— Aobion  aeqvabilb  caufoemicux.   1.  Wnros  of 


2.  Wnros  OF  FEMALE. 


vertex,  and  postocular  areas  black,  except  a  minute  pale  area  external 
to  each  lateral  ocellus.  Eyes  pale  pure  blue  above,  grayish  below. 
(See  fig.  3.) 

Prothorax  black  except  a  pale  creamy  stripe  below  the  edge  of  the 
lateral  lobe  and  another  pale  stripe  just  above  the  coxa.  Coxa 
usually  pale,  in  some  individuals  with  an  external  black  spot.  Legs 
creamy  with  an  external  black  stripe  on  trochanter  and  femur,  an  in- 
ternal black  stripe  on  tibia,  and  tarsus  black.  Mesothorax  and^meta- 
thorax  with  anterior  surface  black  except  in  some  individuals  middor- 
sal  keel  narrowly  creamy.  In  all  a  narrow  antehumeral  pale  bluish 
green  stripe  extending  not  quite  to  the  antealar  ridge.  Upper  half 
or  two-thirds  of  mesinfraepistemum  black.  Sides  of  thorax  creamy 
with  bluish  areas,  except  some  black  anterior  to  first  lateral  suture, 
the  demarcation  angulated  or  irregular.  Second  lateral  suture  nar- 
rowly and  irregularly  black,  in  some  individuals  followed  by  an  irregu- 
lar black  stripe  (see  figs.  5-7).  Metepimeron  with  a  black  spot  on 
its  lower  anterior  edge.  In  some  individuals  a  spot  on  the  posterior 
third  of  the  metastemum.  Metinfraepistemum  entirely  pale  or  with 
its  upper  third  black.  Coxae  creamy  or  with  a  black  spot.  Legs 
colored  as  those  on  the  prothorax.    Pterostigmas  black. 
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Abdomen  with  dorsum  broadly  black  with  greenish  and  purplish 
reflectionsi  except  a  narrow  pale  ring  on  base  of  segments  2-8.   Pale 


Figs.  8-10, 14-18.— Lbstbs  stultub.  8-4.  Uotal  oolobahon.  6-7.  Vabiaiion  in  thobacic  PAnnur. 

8-10.   AFPENDAQBa    OF    MALI.     14-18.  NTMPH. 
FXOS.  11-18.— LB8TBS  XTNCATUB,  APPKNDAQBa  07  IfALB. 

areas  creamy.  S^ments  2-7  with  a  narrow^  black  apical  ring. 
On  s^ments  5-7  and  in  some  individuals  also  on  8  and  9  there  is  an 
irregular  black  blotch  in  the  lower  apical  angle  which  is  broadly  con- 
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nected  with  the  black  of  the  dorsum.  S^ments  3-9  with  sternum 
black;  creamy  on  1,  2,  and  10.  Superior  appendages  black;  mferior 
pale.    Segments  9  and  10  heavily  pruinose. 

Female,  color. — Colored  like  the  male  but  with  a  dumbell-shaped 
black  spot  in  the  lower  apical  angle  of  segments  3-8,  which  is  not 
connected  with  the  dorsal  black.  Segment  9  with  a  large  black 
blotch  on  its  lower  anterior  angle.  Genital  valves  broadly  black  on 
their  lower  edge.     (See  fig.  4.) 

The  teneral  colors  of  stuUus  are  similar  to  those  of  the  teneral  uneor 
tus;  a  general  color  of  salmon  pink  with  pale  bronzy  markings. 

The  color  pattern  is  quite  variable  but  differs  from  that  of  uncatus,  its 
nearest  relative,  in  being  always  black,  where  in  uncatua  it  is  always 
metallic  green;  in  the  well  developed  blue  antehumeral  stripe,  where 
in  uncatus  there  is  seldom  even  the  slightest  indication  of  one,  and  in 
the  less  amount  of  black  on  the  legs;  in  uneatua  the  legs  are  black  ex- 
cept an  internal  stripe  on  the  femur  and  a  mere,  hair  line  of  pale  on 
its  exterior  surface,  and  a  very  short,  narrow,  exterior  pale  line  on 
the  proximal  end  of  the  tibia. 

Structurally  atuUus  differs  from  uncatua  in  its  greater  size,  as  is 
shown  in  the  following  comparative  measurements: 


abd.,mal6. 

h.w.,  male. 

abd..  fe- 
male. 

^Sai- 

HttUtu '. 

30-34 
20-28 

21-23 
20-21 

82 
27 

as 

WiCOtlU 

24 

The  individual  stuUfoa  the  abdomen  of  which  measures  30  mm.  in 
the  table  is  unusually  small.  The  average  is  around  33  or  34. 
The  male  appendages  are  very  similar,  as  is  shown  in  figures  11-13 
{uncoMia)  and  8-10  {atnilim).  In  stuUus  the  inferior  appendages  have 
a  slightly  more  acuminate  point  than  in  uncoMia. 

The  description  of  the  nymph  of  this  species  which  follows  is 
based  on  exuviae  collected  on  "Mud  Lakes''  west  of  Stanford  Uni- 
versity during  May,  1915.  As  these  were  collected  when  stuUua  was 
abundant  and  no  disjundua  were  caught  I  did  not  doubt  their  authen- 
ticity until  I  returned  in  July  and  found  but  few  ahiUua  flying  and 
diajunctua  abundant.    Probably  they  are  atuUua. 

Nymph. — ^A  long  slender  nymph  (figs.  14-18)  much  larger  than  its 
nearest  relative,  uTicatua. 

Labium  (figs.  16-17)  long  and  slender,  reaching  back  to  middle  of 
hind  coxae  or  even  to  their  hind  margin.  The  proximal  part  of  the 
mentimi  is  about  two-thirds  of  its  length,  and  its  breadth  is  less  than 
one-eighth  of  the  width  of  the  mentum  at  the  bases  of  the  lateral 
lobes.  It  expands  proximad  to  three  times  its  middle  breadth. 
Mental  setae  7.  Lateral  setae  3,  two  on  the  movable  hook  and  one 
on  base  of  lateral  lobe.    Lateral  lobe  of  same  general  shape  as  that 
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oiuncatu8.^  Teeth  along  distal  edge  of  mentum  and  on  internal 
edge  of  the  lateral  lobe  similar  to  those  figured  by  Walker  for  ungui- 
cuUUus.^    Antenna  seven  jointed. 

'V^ngs  short;  reaching  beyond  middle  of  third  segment.  Lateral 
spines  on  segments  5-9.  Hind  femur  reaching  to  beyond  apex  of 
third  segment;  8-11  spicules  on  lateral  carina  of  segment  9.  Ovi- 
positor reaching  just  beyond  apex  of  segment  10  and  styli  of  valves 
shghtly  beyond  ovipositor.  Ventral  edge  of  valves  with  a  row  of 
£ve  or  six  minute  spinules;  no  hairs.  Gills  sickle-shaped;  the  median 
curved  down  and  the  two  laterals  curved  up,  each  broadest  at  the 
proximal  third,  tapering  thence  to  the  obtusely  pointed  apex.  Edges 
of  gills  with  conspicuous  s^Hnules  (none  on  uncatus).  Each  gill  with 
three  spots  on  its  dorsal  edge  and  three  on  its  ventral  edge.  Apices 
of  femora  with  a  dusky  ring,  otherwise  no  color  pattern.  Length 
without  caudal  gills,  21-23  nmi.;  gills,  12  mm.;  hind  femur,  5.5  mm. 

The  nymph  of  stidhis,  if  that  is  what  these  specimens  are,  is  close 
to  that  of  disjunctus.  Since  writing  the  preceding  description  I 
reared  a  diajunctus  nymph  from  these  same  Mud  Lakes.  This  reared 
nymph  agrees  in  detail  in  size,  numbers  of  spines,  etc.,  with  Walker's 
description  of  disjunctvs  nymph.  On  comparing  it  with  the  stultus 
exuviae  I  find  these  larger,  the  caudal  gills  hardly  as  acuminate,  the 
spicules  on  the  lateralkeel  of  segment  9, 12-13  in  number.  I  should 
have  supposed  that  the  stultus  nymph  would  be  closer  to  uncatiLs. 

3.    A  NEW  GENUS  BASED  ON  AGRION  EXCLAMATIONIS. 
ZONIAGRION,  new  genus. 

Arculus  placed  at  or  near  the  second  antenodal;  M,  arising  basad 
of  the  sixth  postnodal  in  the  front  wing  and  basad  of  the  fifth  post- 
nodal  in  the  hind  wing;  anal  bridge  separating  from  the  hind  margin 
of  the  wing  as  far  before  the  anal  crossing  as  the  latter  is  long; 
three  post-quadrangular  ceUs;  antenodal  costal  spaces  with  the 
second  space  slightly  more  than  half  the  length  of  the  first  and 
slightly  less  than  half  the  length  of  the  third;  quadrilateral  of  fore 
wing  with  basal  side  contained  in  the  distal  side  2-2.75  times  and  in 
the  posterior  side  3.6  times;  anterior  side  varying  greatly,  from  1-2 
times  length  of  basal  side.  Stigmas  alike  in  front  and  lund  wings; 
costal  andposterior  margins  equal;  either  slightly  longer  than  the 
proximal  or  distal  margins,  which  are  equal 

Female  with  a  lai^  apical  spine  on  the  ventral  side  of  segment  8. 
Male  with  segment  10  terminating  dorsally  in  a  fork  which  is  slightly 
higher  than  the  anterior  end  of  the  dorsum.  Shaft  of  penis  with 
spines,  the  tip  spatulate;  distinguished  from  that  of  110  other  agri- 
onine  genera  examined,  including  all  the  North  American  genera,  by  a 

1  See  Can.  Ent.,  vol.  46,  p.  199,  pi.  14,  fig.  9,  uncatus,  mental  lobe, 
s  Idem,  p.  849,  pi.  3a,  fig.  1,  unguicuMu§,  mental  teeth. 
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transverse  row  of  short  spines  at  the  base  of  the  distal  or  spatulate 
lobe  (see  figs.  24  and  32,  and  compare  with  figs.  35  and  38-42). 

Color  blue  and  black,  with  blue  postocular  spots  and  a  striped 
thorax. 

This  genus  differs  from  Ooenagrion  in  the  male  having  nine  external 
tibial  spines  and  the  female  having  a  vulvar  spine,  also  in  the  penis, 
which  in  typical  Ooenagrion  (puella  Linnaeus)  has  a  divided  tip  (see 
fig.  42).  It  differs  from  EnaUagma  in  the  high  forked  apex  of  seg- 
ment 10  in  the  male,  in  the  coloration,  and  in  the  penis  which  in 
EnaUagma  is  of  the  type  shown  for  EnaUagma  civile  Hagen  (see 
fig.  41). 

From  Ischrmra  it  differs  in  having  stigmas  similar  in  front  and 
hind  wings  and  in  the  origin  of  M,  as  well  as  in  the  penis  (see  figs. 
70-81).  From  AcantJuigrion  gradh  (fig.  37)  it  differs  in  that  A  arises 
basad  of  the  anal  crossing.     (See  also  figs.  33,  34,  and  36.) 

Type  of  the  gewas. — Agrion  exdamadonis  Selys.* 

The  name  proposed  is  suggested  by  the  heavily  banded  caudal 
gills  of  the  nymph.  Zd>vu>p==&  httle  girdle;  ft^pcoi^" living  in  the 
fields,  wild,  savage — ^the  name  of  a  genus  of  dragonfiies. 

4.    NOTES  ON  ZONIAGRION  EXCLAMATIONIS  AND  ITS  NYMPH. 

It  was  my  good  fortune  to  rediscover  Selys's  Agrion  exdamatioms. 
This  species  had  been  described  by  Selys  in  1876  from  a  single  male 
in  the  collection  of  McLachlan,  since  which  time  no  other  specimens 
had  been  collected.     (See  figs.  19-32,  43-52.) 

On  May  17,  1914,  while  collecting  west  of  the  Stanford  campus,  I 
found  this  species  very  abundant  about  the  permanent  pools  in  San 
Francisquito  Creek.  It  was  most  abundant  in  the  half  mile  below 
the  Searsville  dam.  Two  hundred  feet  below  the  dam  was  a  pool 
fifteen  feet  across  and  f oxu*  feet  deep  the  sides  of  which  were  bordered 
by  mud  banks  fringed  with  a  rank  growth  of  Sparganvwm.  A  few 
males  and  numerous  females  were  flying  in  and  out  among  the  rank 
stalks  of  this  plant,  while  several  females  were  ovipositing  in  the  tips 
of  the  leaves  which  hung  over  and  touched  the  surface  of  the  water. 

The  eggs  are  inserted  in  the  tissue  of  the  leaf  blade  in  a  zigzag  row 
(see  figs.  50-52).  The  female,  unassisted  by  the  male,  backs  down 
until  the  abdomen  is  submerged,  when  she  inserts  the  first  or  lowest 
egg  of  the  series.  The  second  is  inserted  after  moving  up  a  short  dis- 
tance. (In  most  agrionines  the  female  moves  down  as  she  oviposits.) 
With  each  move  up  she  moves  slightly  to  one  side  or  the  other,  leaving 
a  zigzag  row  of  incisions  below  her. 

These  Sparganium  clumps  had  many  exuviae  of  this  species  dinging 
to  them.  A  careful  examination  of  their  roots,  which  hung  in  masses 
in  the  edges  of  the  pool,  brought  to  light  several  live  nymphs.  These 
were  carried  to  the  laboratory,  where  they  emerged  a  few  days  later. 

1  BuU.  Aoad.  Belg.  (2),  vol.  41, 1876,  p.  1261. 
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Geographic  distribution.— Mauds  of  Tana  Bala  and  TanaMasa. 

Dixignostic  characters.— A  member  of  the  RaUus  jirmm  g 
distinguished  by  somewhat  small  size,  short  tail,  more  ydk 
type  of  coloration,  and  skull  relatively  slender,  especially  re 
portion. 

CbZor.— Upper  parts  and  sides  of  head,  neck,  and  body,  and  ou 
of  legs  a  coarse  grizzled  mkture  of  blackish  brown,  and  a  color  s 
what  like  cinnamon-bufF,  both  colors  about  equally  mixed,  theli^ 
color  perhaps  slightly  in  excess  along  the  sides.  Under  part^ 
cludmg  inner  sides  of  legs,  du-ty  cream  color,  stamed  artific 
along  the  throat  with  a  rusty  tinge,  hairs  not  slaty  at  base. 

ShuU  and  teeth.-The  skull  of  BaUiis  halmasua  averages  some 
smaller  than  that  of  most  of  the  other  members  of  the  firmus  ^ 
it  is  relatively  narrow  and  has  a  relatively  slender  rostrum. 

MeasuremeTds—Type:  Head  and  body,  222  mm.;  tail,  201;  1 
foot,  44;  condylobasal  length,  47;  width  of  brain  case,  18;  maki 
tooth  row,  9.5, 

Specimens  emmined.— Three  from  Tana  Masa  and  7  from  ' 
Bala. 

Remarks.— This  species  is  very  closely  related  to  Rattm  pimt-, 
Pulo  Pinie;  the  difference  between  the  two  being  scarcely  moret 
Bubspecific. 

RATTUS  PINATUS,  new 


Ti/pe-specimen.-l^o.  121778,  U.S.N.M.,  skin  and  skull  of  a 
male,  collected  on  Pulo  Pinie,  Batu  Islands,  March  4,  1903,  by 
W.  L,  Abbott;  original  number  2367. 

Geographic  distribution, — Pulo  Pinie. 

Diagnostic  characters. — A  member  of  the  Rattnsjirmus  group, 
tinguished  by  somewhat  small  size,  rather  short  tail,  more  yello 
type  of  coloration,  and  skull  with  a  rather  heavy  rostrum. 

Color. — The  color  of  this  species  is  so  exactly  like  that  of  R 
halnmsus  from  Tana  Bala,  and  Tana  Masa  that  no  further  rerr 
are  needed.  /     ^ 

SkuU  and  teeth. — The  skuU  of  RaUus  pinatus  average  some'     -    ' 
smaller  than  that  of  most  of  the  other  members  of  the  R.fi     - 
group  and  is  marked  by  a  wider,  stouter  rostrum. 

Measurements. — Type:  Head  and  body,  218;  tail,  200;  hind 
46;  condylobasal  length,  48,3;  width  of  brain  case,  18,5;  maxi 
tooth  row,  9.6.  ^^    ' 

Specimens  examined. — Five,  from  Pulo  Pinie.  ^^rj 

Remarks, — ^This  species  is  very  closely  related  to  its  relative  of  J  O^ 
and  Bala  Islands,  both  forms  together  constituting  a  group  a 
from  the  other  members  of  the^rmz^s  group.  ^^ 
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A  quarter  of  a  mile  below  Searsville  dam  many  pairs  were  caiight 
about  a  pool  shaded  by  large  alders  and  in  the  open  glades  in  the 
underbrush  males  were  abundant. 

During  May  I  found  a  few  individuals  about  a  deep  pool  in  Coyote 
Creek  at  San  Jose,  California.  On  June  11, 1914, 1  cau^t  this  species 
on  the  Sacramento  River  at  Colusa,  California,  and  on  June  14,  on  the 
Chico  River  at  Chico,  Cahfomia.  On  July  9  it  was  common  in  the 
willows  along  the  San  Lorenzo  River  near  Santa  Cruz,  California. 
This  was  the  last  date  on  which  it  was  seen.  Thus  the  season  extends 
from  April  to  July. 

Measurements:  Length  of  abdomen:  Male,  26-27  mm.;  female, 
20-22.    Length  of  hindwing:  Male,  20  mm.;  female,  20-22. 

Male,  structural  notes. — ^Head  wide,  its  extreme  width  twice  its 
length.  Antenna!  and  fronto-vertical  fossae  well  developed.  Occipi- 
tal ridge  low.  Prothorax  with  middle  lobe  divided  along  mid- 
dorsal  line  from  front  to  center  into  two  low,  smoothly  rounded 
halves  (figs.  28-29).  Posterior  lobe  thin,  as  much  hi^er  than  the 
middle  lobe  as  that  is  than  the  anterior  lobe,  erect  (almost  vertical), 
slightly  emarginate  on  the  posterior  edge.  Just  ventrad  of  the  lateral 
terminations  of  the  posterior  lobe  the  side  of  the  prothorax  is  bulged 
into  a  conspicuous  swelling. 

Front  femur  with  4  internal  and  6  external  spines,  middle  with  9 
internal  and  8-10  external  spines,  hind  with  8-9  internal  and  8-9 
external  spines.  Front  tibia  with  3  internal  spines  and  9  external, 
middle  with  13  internal  and  7-8  external,  hind  with  18  internal  and 
10  external  spines.  Bind  femur  reaching  to  middle  of  s^ment  2. 
Wings  reaching  to  apical  fourth  of  segment  6. 

Pterostigmas  equilateral,  rhomboidal  (almost  square).  A  large 
hemispherical  tubercle  on  ventrum  of  metathorax  with  a  pair  of  con- 
spicuous black  spots  on  its  anterior  surface. 

Posterior  hamules  low,  rounded,  not  reaching  the  ventral  edge  of 
the  genital  fossa.  A  minute  spine  on  inferior,  anterior  angle  of  side 
of  segment  3.  Abdomen  slender.  Segment  10  with  a  middorsal, 
apical,  forked  projection,  which  projects  httle  above  the  middorsal 
contour.  Inferior  appendages  with  two  branches,  a  flat  branch 
extending  dorsad  and  mesad  and  closely  apphed  to  the  posterior  end 
of  10  and  a  slender  ventro-extemal  branch  as  long  as  10,  this  tapering 
regularly  to  its  incurved  shghtly  hooked  tip.  The  dorsal  appendages 
are  thin  and  laminalike  and  curve  abruptly  mesad  and  ventrad,  each 
terminating  ventrally  in  a  small  point  lying  on  the  inner  side  of  the 
base  of  the  external  branch  of  the  respective  inferior  appendage. 
(See  figs.  25-27.) 

Female,  structural  notes. — Structure  as  in  male  except  in  the  geni- 
talia. Segment  10  one-half  length  of  9.  Appendages  three-fifths 
length  of  10,  broad  with  rounded  tip.    Segment  8  with  a  large  flat 
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FlOS.  1<M2.— ZOHUOBION  KXCLAMATIONIS.     19-20.  COLOBATIOV.    21-23.  VSNATION.    24  AND  32.  PkNB. 

35-27.  ICalb,  afpendaoks.    28-29.  Pbothobax.  30.  Fsmalx,  mbsootiomal  LAiflNAB.  31.  Sbomsnts 

9  AND  10  OF  nOCALS. 

Fig.  83.— Enallaoma  cabvnculatux,  basal  yostcostal  ybin. 

FlOB.  34-35.— ACANTHAOBION  INTXRBUITUM.    34.  BaSAL  P081C08TAL  VEIN.    85.  PXMIB. 

Pio.  36.— Enallaoma  haoeni,  basal  pobtcostal  ybin. 

FlOe.  37-38.— ACANTHAOBION  OKACILB.    87.  BABAL  P0STC08TAL  YBIN.     38.  PbNU. 

Fig.  89.— Amphiaobion  sauoum,  pbnis. 
Pio.  40.— Enallaoma  pollutum,  penis. 
Fio.  41.— Enallaoma  civile,  penis. 

FlO.  42.— COBNAOBION  PUELLA,  PENIS. 
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spine.  Genital  valves  long,  extending  beyond  apex  of  10,  dentictdate 
along  their  ventral  edge,  stylus  equaling  appendages  in  length.  (See 
fig3.  30-31.) 

Male,  live  color. — ^Labrum  greenish  blue,  edged  above  with  black. 
Base  of  mandible  greenish  blue  edged  basally  with  black.  Nasus, 
vertical  surface  of  frons,  genae  and  base  of  mandibles  greenish  blue. 
Post-dypeus,  dorsal  surf  ace  of  frons  and  vertex  black,  except  the 
lai^,  triangular,  pure  blue  postocular  spots.  Rear  of  head  black 
but  edged  along  the  ocular  border  with  a  wavy  line  of  blue.  Labium 
pale  brown.  Eye,  upper  half  black  with  an  anterior  blue  horizontal 
stripe,  lower  half  greenish  gray,  the  line  of  demarcation  abrupt,  but 
not  a  sharp  Une.     (See  fig.  19.) 

Prothorax  black,  with  a  wide  triangular  spot  on  the  anterior  lobe,  a 
minute  spot  on  the  middorsal  line  of  the  anterior  edge  of  the  middle 
lobe  and  a  small  spot  on  each  lateral  end  of  the  posterior  lobe,  pure 
blue.  A  dumb-bellnahaped  pale  brown  spot  on  the  lower  side  of  the 
prothorax. 

Mesothorax  and  metathorax  with  the  anterior  surface  black,  ex- 
cepting a  broad  interrupted  antehumeral  stripe  resembling  an  inverted 
exclamation  point,  -pnre  blue.  Sides  -pjxre  blue  except  the  lower  end 
of  the  metepistemum  shading  into  pale  brown  and  the  following 
black  markings:  All  alar  ridges  broadly  black,  the  black  of  the  mese- 
pistemum  overlapping  the  humeral  suture  and  forming  a  narrow 
posthumeral  stripe  which  abruptly  widens  below  into  a  square  spot 
on  the  lower  end  of  the  mesepimeron.  A  narrow  wedge  of  black 
nmning  down  on  the  upper  sixth  of  the  first  lateral  suture.  Second 
lateral  sutiu^  broadly  black,  the  dorsal  third  of  this  stripe  dilated  into 
an  oval  spot,  the  ventral  end  of  the  stripe  continuous  with  an  irregular 
black  area  on  the  anterior  end  of  the  metepimeron.  Lateral  meta- 
stemal  keel  broadly  black.  Mesinfraepistemimi  black  except  ventral 
third  brown.  Metinfraepistemum  brown  but  broadly  edged  with 
black  above.  Ventral  surface  of  thorax  pale  brown.  All  coxae 
black  on  their  external  and  posterior  surfaces  (with  usually  a  narrow 
brown  spot  on  the  ridge  between  these  surfaces),  their  mesal  surfaces 
brown.  Trochanters  and  femora  black  externally,  pale  brown  inter- 
nally;  tibiae  and  tarsi  black.  Wings  hyaline;  stigmas  black.  Abdo- 
men black  with  blue  and  pale-brown  markings.  S^ment  1  pure 
blue,  except  a  baso-lateral,  rectangular,  black  spot  and  a  narrow 
apical,  vertical  stripe  on  each  side. 

Segment  2  black,  except  a  pure  blue  rectangular  spot  occupying 
the  anterior  two-thirds  of  the  dorsum  and  a  broad  greenish  blue  stripe 
along  the  ventral  edge  of  the  side. 

Segments  3-6  black,  except  a  narrow  pale  brown,  basal  ring,  inter- 
rupted middorsally  (but  sometimes  obsolete  on  segment  3)  and  a  nar- 
row pale-brown  stripe  along  the  ventral  edge  of  the  side. 
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Segments  7-10  black,  with  the  narrow  brown  stripe  along  the  ven- 
tral edge  of  the  side,  as  in  segments  3-6.  Inters^mental  membranes 
brown.  A  large  subrectangular  pure  blue  spot  covering  all  the  dorsum 
of  8  and  extending  caudad  over  the  anterior  third  of  9  and  cephalad 
over  the  posterior  sixth  of  7.  Ventrum  of  segments  1,  9,  and  10 
brown,  of  segments  2-8  black.  Appendages  black  with  the  bases  of 
the  inferiors  brown. 

FemaUj  color  of  dried  material. — Labrum  brownish,  edged  above 
with  black.  Nasus  gray.  Genae  and  vertical  siu*f ace  of  frons  bluish 
gray.  Postclypeus,  horizontal  surface  of  frons  and  vertex  black. 
Postocular  spots  large,  triangular,  connected.  Postoccipital  areas 
black  on  internal  and  dorsal  edges,  pale  cream  on  inferior,  exterior 
edge.     (See  fig.  20.) 

Prothorax  black  on  dorsal  surface  with  anterior  lobe  pale  and  pos- 
terior lobe  edged  with  pale  cream,  sides  creamy  olive. 

Mesothorax  and  metathorax  colored  as  in  the  male,  but  the  ante- 
humeral  pale  stripe  continuous,  showing  only  a  constriction  where  in 
the  male  is  the  break.  The  pale  colors  are  less  bright  in  the  female,  the 
antehumeral  stripe  being  olive  brown,  with  a  narrow  stripe  of  the 
same,  posterior  to  the  black  humeral  stripe,  this  shading  into  a  pale 
bluislx  gray  on  the  metepistemum.  The  pale  areas  of  the  posterior 
and  inferior  smiaces  are  creamy  as  are  the  pale  areas  of  the  legs. 
Wings  hyaline  with  brown  stigmas. 

Abdomen  colored  a3  in  the  male,  except  that  the  dorsum  of  seg- 
ment 9  is  entirely  black. 

Nymph. — Length,  exclusive  of  giUs,  14  mm.;  gills,  7.5;  hind  femur, 
4;  head,  3.6  wide.     (See  figs.  43-49.) 

Color  usually  muddy  brown  with  black  markings. 

Head  wide,  its  length  being  five-ninths  of  its  width.  Occiput 
deeply  concave.  Postocular  areas  covered  with  numerous  minute 
spicules.  Dorsal  surface  very  flat.  Antennae  seven  jointed,  the 
sixth  and  seventh  closely  united  and  appearing  as  one;  segments  1 
and  6  black,  and  the  proximal  hdf  of  segments  2  and  3  black.  Eyes 
with  a  checker  pattern. 

Labium  with  three  large  mental  setae  on  each  side  and  occasionally 
a  smaller  one  at  the  base  of  one  or  both  rows.  Five  lateral  or  rap- 
torial setae.  Each  lateral  lobe  with  a  large  movable  hook  and  several 
end  teeth  as  foUows:  A  large  internal  tooth  set  off  from  three  smaller 
teeth,  which  are  followed  by  three  or  four  minute  teeth  on  the  outer 
side  of  the  end  (see  fig.  47).  Labium  when  closed  reaching  to  the 
second  coxae. 

Prothorax  with  posterior  lob^  wide,  each  side  of  which  is  curved 
cephalad  on  the  side  of  the  prothorax,  where  it  ends  in  a  low  prom- 
inence laterad  of  the  middle  lobe.  Sides  below  the  forward  curve  of 
the  posterior  lobe  black. 
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Mesothorax  and  metathorax  with  a  humeral  stripe  and  a  stripe  on 
second  lateral  suture  black.    Infraepistema  black.    Femora  with  a 


FIG6. 48^.— ZONXAGBION  EZCLAICATIONIS.  43-40.  NTICPH.  46.  LaTEBAL  CABIKA.  46.  ANTENNA.  47 
AND  49.  MBNTVlf .  48.  SeOKEMT  9  OT  rBMALX  NTIfPp.  £0.  FBlfALB  OVIFOaiTINQ.  61.  EOOS  IN  LEAF. 
62.  EOO. 

dark  basal  and  also  subapical  band  and  a  paler  median  band.  Tibiae 
with  a  black  spot  one-fourth  the  distance  from  the  proximal  end. 
(In  a  sketch  of  a  live  nymph  I  find  on  the  femora  a  dark  apical  bandL 
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preceded  by  an  equal  pale  band,  which  is  preceded  by  a  very  dark 
band.  A  narrow  band  occurs  on  the  extreme  base  of  the  femora.) 
Femur  of  hind  legs  reaching  apex  of  segment  4,  and  wings,  which  lie 
parallel,  reaching  to  first  third  of  segment  5. 

Abdominal  segments  1  to  8  with  wide  lateral  keels;  these  edged 
with  a  single  row  of  spicules  and  numerous  long  hairs  (see  fig.  45). 
Color  brown,  with  median  dorsal  stripe  and  lateral  keels  white.  A 
dark  lateral  stripe  above  lateral  keel,  a  less  conspicuous  dark  line 
below.  Segments  2-7  each  with  a  white  spot  above  anterior  end  of 
lateral  keel. 

The  male  organ  on  segment  9  is  as  usual  in  Zygoptera.  The  vulva 
of  the  female  has  the  outer  valves  edged  with  a  row  of  4-6  prominent 
spmes.    Between  these  are  smaller  spines  and  long  hairs  (see  fig.  48). 

The  caudal  gills  narrowly  oblanceolate,  increasing  in  width  to  the 
apical  third,  where  the  lateral  gills  are  one-sixth  as  wide  as  long  and 
the  median  slightly  more  than  one-eixth.  From  this  point  they  taper 
suddenly  to  the  apical  sixth,  the  last  sixth  being  the  attenuate  apex 
of  the  gill.  The  gills  have  two  patterns  of  color — (1)  a  dark  brown 
stripe  of  pigment  bordering  the  rib  from  the  base  to  the  middle  of  the 
fin  with  a  crescent  of  the  same  at  the  apex,  and  (2)  a  series  of  5  or  6 
intense  black  cross-bars  produced  by  the  pigmentation  of  the  tracheal 
branches  in  these  areas.    Edges  of  gills  fringed  with  hairs. 

This  nymph  dijffers  from  EnaUagma  nymphs  in  having  long  hairs 
on  lateral  keel  as  well  as  spicules. 

It  differs  from  Ischrmra  in  the  female  lateral  vulvar  valves  having 
four  or  more  spines  (in  hchimra  only  one  or  two  very  small  spines, 
in  EnaUagma  four  or  more  spines). 

6.    A  NEW  GENUS  BASED  ON  ISCHNURA  DENTICOLLIS. 
CELAENURA,  new  genus. 

Venation  and  stigmas  as  in  hchimra.  Arculus  at  the  second  anteno- 
dal:  M,  arising  basad  of  the  fourth  postnodal  in  the  front  wing  and 
basad  of  the  third  postnodal  in  the  hind  wing;  anal  bridge  separating 
from  the  hind  margin  of  the  wing  as  far  before  the  anal  crossing  as 
the  latter  is  long;  three  post-quadrangular  cells  in  each  wing  except  in 
the  front  wings  of  the  types  where  there  are  four;  antenodal  costal 
spaces  with  the  basal  twice  the  length  of  the  middle,  and  about  three- 
fifths  the  length  of  the  distal;  quadrilateral  of  the  front  wing  with  the 
basal  and  anterior  sides  equal  or  the  anterior  slightly  longer  and  either 
contained  2-2^  times  in  the  posterior  side  (the  preceding  proportions 
vary  considerably  owing  to  the  variability  of  the  anterior  side,  which 
in  one  specimen  is  almost  1^  times  as  long  as  the  basal  side).  Stigmas 
rhomboidal,  in  the  male  those  of  the  front  wings  black,  of  the  hind  wings 
brown ;  the  costal  and  distal  edges  slightly  longer  than  the  basal  and 
posterior  edges*    Female  with  a  minute,  acute,  ventral  spine  on  the 
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apex  of  segment  8.  Male  with  segment  10  terminating  dorsallyin  a 
high  narrowf  ork.  Shaft  of  penis  without  a  longitudinal  row  of  spines ; 
penultimate  joint  of  penis  without  the  pair  of  heavy  spines  found  in 
Ceratura,  Arum/ilagrion,  and  Ischnura  (see  figs.  85  and  92) ;  ultimate 
lobe  terminating  in  a  fleshy  fork,  the  branches  of  which  curve  dorsad 
and  caudad,  tapering  regularly  to  acute  points. 

Color  blue  and  black  with  blue  postocular  spots,  the  dorsum  of  the 
thorax  sohd  black,  the  dorsum  of  the  abdomen  black  except  a  blue 
dorsal  spot  on  segments  7-9. 

This  genus  is  erected  to  contain  Ischnura  denticoUis  (Burmeister) 
and  a  new  species  almost  identical  in  struct\u*e  and  color.  The  vena^ 
tion  (figs.  86-87)  is  apparently  like  that  of  Ischnura  but  these  species 
differ  from  the  American  species  of  Ischnura  in  having  the  anterior 
surface  of  the  thorax  sohd  black.  In  the  structure  of  the  penis  they 
lack  the  pair  of  erect  spines  on  the  penultimate  segment,  which  is 
characteristic  of  the  penis  of  Ceratura  capriola  (Hagen)  (fig.  82), 
Anorndlagrion  hastatum  (Say)  and  Ischnura  pumiUo  (Charp.)  which 
are  the  type-species  of  their  respective  genera.  In  Ischrmra  (see  figp. 
70-81),  I  have  examined  over  20  species,  including  aU  the  American 
species  and  find  the  penis  to  possess  always  the  pair  of  erect  spines 
on  the  penultimate  segment,  excepting  one  exotic  species  (donffota 
Martin),  very  evidently  not  an  Ischnura. 

The  species  of  Nehalennia  have  been  confused  with  Ischmiraf  den- 
UcoUis  having  been  placed  in  that  genus  by  Kirby,^  but,  as  seen  by  the 
figures  83-84,  the  Nehalennia  penis  is  very  different  in  structTU*e. 
Also  the  female  is  without  a  spine  on  segment  8. 

I  feel  some  trepidation  in  using  the  penis  as  a  generic  character  of 
so  much  importance,  as  httle  is  known  concerning  its  value. 

Type  of  die  genus. — Ischnura  denticoUis  (Burmeister).' 

The  name  proposed  is  suggested  by  the  black  dorsum  of  the  abdo- 
men ;  Kckaiv^ = black ;  o^pd  =  tail. 

6.    A  NEW  SPECIES  OF  CELAENURA,  WITH  NOTES  ON  0.  DENTICOLLIS 

AND  ITS  NYMPH. 

In  May,  1914, 1  found  among  some  specimens  of  Cdaenura  denti- 
coUis, which  were  collected  on  Sharon  Pond  a  mile  west  of  Stanford 
University  campus,  a  single  male  of  coloration  similar  to  denticoUis 
'  but  with  very  different  appendages.  Though  I  collected  some  hun- 
dreds of  denticoUis  in  various  parts  of  California  and  Nevada  during 
1915  and  1916,  only  three  more  specimens  of  this  new  species  were 
taken.     These  were  caught  on  Coyote  Creek,  in  the  city  of  San  Jose, 

>  Kirby,  W.  F.   A  Synanymio  Catalogae  of  Nenroptera  Odonata,  or  Dragonflles,  1800,  p.  147. 

*  It  is  possible  that  tbe  type,  a  female  in  the  museum  of  Halle,  may  be  the  female  of  the  species  we 
now  know  as  damula.  The  female  of  damiUa  has  been  discovered  recently  and  has  a  prothoraz  very 
similar  to  that  flgoied  by  Calvert  for  the  tyi>e-specimen  of  dentieoUis,  in  Halle  (Trans.  Amer.  Ent.  Soc, 
vol.  21,1808,  p.  38). 


Digitized  by 


Google 


Na2192.    DRAG0NFLIE8,  CALIFORNIA  AND  NEVADA—KENNEDY.       497 

Santa  Clara  County,  California;  on  May  15,  1915.  Sharon  Pond  is 
an  artificial  pool  200  feet  long  and  3  feet  deep  on  the  estate  of  the  same 
name  west  of  Stanford.  The  single  mala  was  collected  by  sweeping 
in  the  sedges  growing  about  its  borders.  The  three  specimens  from 
San  Jose  were  collected  in  the  sedges  along  the  edge  of  Coyote  Creek, 
which  at  this  season  is  a  sluggish  and  almost  stagnant  stream.  I 
have  no  data  that  would  indicate  that  the  habitat  and  habits  of  this 
species  differ  from  those  of  denticoJUSf  except  that  this  has  been  found 
in  only  the  two  places  mentioned,  while  deriticoOia  is  found  throughout 
the  southwestern  States  and  northwestern  Mexico.  A  ftiUer  discus- 
sion of  Coyote  Creek  and  its  odonate  f aima  is  given  on  page  696  of 
this  paper.    The  following  is  a  description  of  this  species: 

CELAENURA  GKMINA,  m 


This  is  a  small  species  with  coloration  almost  identical  with  that  of 
denticoUis.     (See  figs.  53-55  and  compare  with  figs.  56-58.) 

Type.— Cat.  No.  20816,  U.S.N.M.  A  male,  from  Coyote  Creek, 
San  Jose,  Santa  Clara  Coimty,  California,  May  15,  1915. 

Allotype.— Ceit.  No.  20816,  U.S.N.M.  A  female,  from  Coyote  Creek, 
San  Jose,  Santa  Clara  County,  California,  May  15,  1915,  taken  in 
copulation  with  the  type. 

Length  of  abdomen:  Male, type,  19  mm.;  of  the  remaining  two, one 
measures  19,  the  other  22  nun.;  female,  allotype,  21.  Length  of  hind 
wings:  Male,  type,  14  mm.;  of  the  remaining  males,  one  measures  15, 
the  other  16;  female,  allotype,  17. 

Male  structure. — As  compared  with  other  species  of  this  group  (Cera- 
tara,Ano7rud(igri4mBiid Ischnura)  this,foritssize,isfaLrlyrobust.  Head 
with  shallow  antennal  fossae  and  a  prominent  occipital  ridge.  Pro- 
thorax  with  the  posterior  lobe  half  the  length  of  the  middle  lobe  and 
slanting  caudad  and  dorsad  at  an  angle  of  45^.  This  lobe  is  thin 
antero-posteriorly  and  viewed  from  in  front  slightly  concave  on  each 
lateral  edge,  but  evenly  convex  on  the  posterior  edge.  A  tuft  of  long 
hairs  on  each  outer  end  of  the  middle  lobe.  Femur  of  front  leg  with  a 
single  internal  basal  spine,  a  single  internal  apical  spine  and  5-6 
external  spines ;  femur  of  the  middle  leg  with  8  internal  and  8  external 
spines;  of  the  hind  leg  with  12  internal  and  10  external  spines. 
Tibia  of  fore  leg  with  2  spines  above  the  comb  and  2  below  and  8 
internal  spines;  of  middle  leg  with  13  internal  and  8  external  spines; 
of  hind  leg  with  18  internal  and  11  external  spines.  Hind  femur 
reaching  to  second  third  of  segment  2.  A  large,  hairy,  hemispherical 
tubercle  on  the  ventral  side  of  the  metathorax.  Wings  extending  to 
apex  of  segment  6,  with  rhomboidal  stigmas,  those  of  the  fore  wing 
black,  of  hind  wing  brown.  Penis  of  the  two-homed  ischnuran  type 
but  without  the  pair  of  large  internal  spines  (fig.  92).  The  terminal 
processes  C horns")  one-half  longer  than  in  denticoUU;  two  minute 
65008**— Proc.N.M.  vol.62— 17 32 
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spines  on  each  side  of  the  apex  of  the  shaft.  Posterior  hamules  twice 
as  long  as  wide,  tips  rounded  and  barely  reaching  the  edge  of  the 
sexual  fossa.  A  short  but  distinct  spine  on  antero-ventral  edge  of 
segment  3  next  the  seminal  vesicle.  Segment  10  with  a  narroWi  high, 
forked,  dorso-apical  projection  (see  figs.  94-96).  Superior  appendage, 
viewed  from  the  side,  with  a  conical  base  from  the  ventral  side  of 
which  a  long,  basal,  pointed  branch  extends  ventrad  and  behind  the 
upturned  dorsal  branch  of  the  inferior  appendage.  Viewed  from  the 
side  the  inferior  appendage  very  short,  the  inferior  branch  merely  a 
roimded  tubercle,  the  superior  branch  short,  turned  up  and  covering 


Figs.  58-^.— Celaknuba  qemira.   53.  Malb  color  pattebn.   54-66.  Female  color  pattern. 
FioB.  56-68.— Celabnura  denticollis.  66.  Male  color  pattebk.   67-68.  Female  color  pattebm. 

the  inferior  branch  of  the  superior  appendage.  Viewed  from  above 
the  superior  appendages  are  sigmoid-conical  and  diverge  widely  from 
the  median  line. 

Female,  structure. — DiiBfering  from  male  as  follows:  Prothorax  with 
posterior  lobe  divided  by  two  notches  in  its  posteHor  edge  into  a 
median  and  two  lesser  lateral  portions.  Viewed  from  side  the  pos- 
terior edge  of  hind  lobe  presents  two  concavities,  one  from  base  to 
lateral  notch  and  one  between  notch  and  apex  (see  figs.  62,  A-B). 
(Mesostigmal  lamina,  fig.  93.)  A  minute  spine  on  apex  of  ventrum 
of  s^ment  8.  Segment  10  three-fifths  as  long  as  9.  Superior  ap- 
,pendages  two-thirds  as  long  as  segment  10,  ends  obtuse.  Grenital 
valve  reaching  almost  to  apex  of  segment  10,  its  ventral  edge  smooth 
but  covered  with  short  hairs.    Palp  two-thirds  length  of  10. 

MdUj  color. — ^Labrum,  bases  of  mandibles  and  genae  bluish  green. 
Base  of  labrum  edged  with  black.  Nasus  blue,  postclypeus  black. 
Frons  blue  on  vertical  surface,  its  dorsal  surface  black,  which  is  con- 
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iinxioiis  with  the  black  of  the  vertex.  Postocular  spots  bhie,  minute^ 
not  connected.  Eyes  with  the  ventral  three-fonrUis  blue,  which  is 
sharply  separated  by  a  horizontal  line  from  the  black  dorsal  fourth. 
Rear  of  head  blue.     (See  fig.  53.) 

Prothorax  black,  except  anterior  lobe,  which  is  pale,  and  the  side  of 
the  middle  lobe,  which  is  blue. 

Mesothorax  and  metathorax  black  dorsaUy,  the  black  extending 
caudad  halfway  to  the  first  lateral  suture.  Upper  half  of  mesm- 
fraepistemum  black.  Second  lateral  suture  narrowly  black  except 
on  its  upper  third  where  the  black  stripe  dilates  into  an  elliptical 
mark.  Sides  otherwise  blue.  Coxae  greenish  blue  with  a  black 
stripe  across  the  external  face.  Trochanters  and  femora  black  with 
the  inferior  side  yellowish  green.  Tibia  yellow  with  an  external, 
black  stripe.  Tarsi  yellow.  Stigmas  of  the  front  wings  black,  of 
the  hind  wings  brown. 

Abdomen  with  the  lower  sides  of  segments  1  and  2,  the  basal  half 
of  the  side  of  segment  3  and  the  lower  sides  of  segments  8-10  blue. 
The  dorsum  of  segments  1-7  and  10  broadly  black,  except  a  narrow, 
pale  basal  ring,  interrupted  on  the  middorsfd  line,  exceptmg  also  the 
apex  of  segment  1,  which  is  blue,  and  the  blue  dorsum  of  segments  8 
and  9.    Sides  of  segments  4-7  creamy. 

Female^  color. — Similar  to  that  of  the  male  but  with  a  broad,  pale, 
antehumeral  stripe.     (See  figs.  54-55.) 

Labrum  yellow,  edged  above  with  black.  Nasus,  genae,  bases  of 
mandibles  and  anterior  surface  of  frons  yellow.  Postclypeus,  dorsal 
surface  of  frons  and  vertex  black.  Occiput  edged  with  yellow.  Post- 
ocular  spots  larger  than  in  the  male,  not  connected  with  each  other 
but  confluent  posteriorly  with  the  pale  brownish  of  the  rear  of  the 
head.    Eyes  greenish,  darker  above. 

Prothorax  black  on  the  dorsal  surface,  except  the  anterior  lobe  pale 
and  the  pale  olive  of  the  sides  extending  up  farther  than  in  the  male. 

Mesothorax  and  metathorax  olive  on  the  sides,  shading  into  creamy 
on  the  coxae  and  into  brown  on  the  antehumend  stripe.  The  black 
confined  to  the  mesepistema,  a  spot  on  the  dorsal  edge  of  the  mesin- 
fraepistemum  and  a  small  spot  on  the  upper  end  of  the  second  lateral 
suture.  A  brown  antehumeral  stripe  one-third  as  wide  as  mesepis- 
temum.  Trochanters  and  legs  creamy,  with  a  broad  black  stripe  on 
the  dorsal  surface  of  the  femur  and  a  narrow  external  stripe  on  the 
tibia.    Feet  pala    Wings  with  brown  stigmas. 

Abdomen  broadly  black  above  except  the  apex  of  segment  1,  a 
minute  middorsal  spot  on  s^ment  8,  a  large  apical  middorsal  spot 
on  9  and  a  minute,  basal,  middorsal  spot  on  10,  blue.  Segments  3-7 
with  a  narrow  basal  pale  ring  interrupted  on  the  middorsal  line.  In- 
tersegmental membranes  of  s^ments  2-7  black;  of  segments  1-2 
and  7-10  blue.    Lower  sides  of  s^ments  1-10  pale  creamy  yellow. 
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This  pair,  the  tyx>6  and  aUotype,  are  dried  alcoholics.  My  mem- 
ory is  that  in  Ufa  the  female  had  the  pale  colors  on  the  thorax  and 
abdomen  pale  green. 


CKLASKVUk  DKNTIOOIJJEB  ( 

This  smallest  of  western  dragonflies  occurs  throughout  the  warmer 
valleys  of  California,  Nevada,  Arizona,  and  northwestern  Mexico. 
My  data  for  Mexico  are  from  Calvert.^  This  species  is  found  com- 
monly on  the  high  central  plateau  of  Mexico,  where  the  farthest  south 
record  is  on  the  slope  of  Mount  Orizaba  at  an  elevation  of  over  6,000 
feet.  It  does  not  occur  on  the  lower  land  of  the  east  coast  but  it  is 
found  down  the  west  coast,  although  not  as  far  south  as  it  occurs  on  the 
cooler  plateau.  In  California  and  Nevada  it  is  found  from  sea  level 
up  to  4,400  feet.  It  is,  in  the  latter  States,  distinctly  a  spring  stream 
species,  though  in  southern  California  it  is  found  about  almost  any 
permanent,  slu^ish  water.  Many  of  my  northern  records  are  spring- 
stream  records.  In  the  hot  Sacramento  Valley  I  found  it  at  Colusa, 
which  was  as  far  north  as  I  went.  At  Calistoga,  California,  it  was  v^y 
abundant  in  the  cooler  of  the  warm  outlets  of  the  Hot  Springs.  It  oc- 
curred in  a  spring  stream  at  Auburn,  California  (3,400  feet  elevation), 
on  the  east  side  of  the  Sacramento  Valley.  At  Oolcotfda,  Nevada 
(elevation,  4,400  feet),  perhaps  the  coolest  climate  in  which  I  found 
it,  dertticoUis  flourished  in  a  warm  spring  where  freezing  weather  could 
have  httle  influence  on  the  nymphs.  In  none  of  the  locaUties  men- 
tioned in  the  preceding,  with  the  exception  of  Golconda,  Nevada, 
where  the  nymphs  are  protected  from  the  freezing  weather  by  the 
warm  water,  are  there  heavy  frosts  with  any  severe  winter  weather. 

Its  distribution  then  indicates  that  it  is  distinctly  a  subtropical 
insect,  but  just  as  distinctly  that  it  is  not  tropical.  It  is  with  equal 
distinctness  confined  to  the  semiarid  and  arid  regions.  This  inter- 
estmg  distribution  from  sea  level  on  the  northern  boundary  of  its 
habitat  to  the  great  elevation  on  its  southern  boimdary  is  found  in 
many  other  western  Odonata,  many  species  having  very  definite  tem- 
perature limits. 

The  habits  of  this  species  are  in  general  ischnuran  but  indicate 
greater  feebleness.  Early  in  the  morning  it  is  f oimd  in  the  sedges  and 
grasses  bordering  the  water  but  during  the  heat  of  the  day  it  spends 
the  greater  part  of  its  time  over  the  surface  of  the  water,  usually 
seated  on  trash  or  aquatic  vegetation.  At  Calistoga  I  had  an  excellent 
opportunity  of  observing  its  habits  because  of  its  great  abundance. 

Here  several  nymphs  ready  to  transform  were  taketi  from  the  trash 
aroimd  the  edge  of  a  warm  spring  and  the  exuviae  were  common  on 
the  grass  stalks  fringing  the  water.  I  caught  none  in  the  act  of  trans- 
forming, as  it  was  cold  rainy  weather,  but  I  feel  reasonably  certain  of 
the  identity  of  these  nymphs. 

I BUL  Amv.,  Near.,  pp.  196,  S87. 
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The  females  resorted  to  the  little  drain 
ditches  to  oviposit;  there  the  males  in 
great  nimibers  awaited  their  coming. 
After  a  considerable  time  in  copulation, 
seated  on  some  grass  stem  the  female, 
still  accompanied  by  the  male,  would  fly 
to  the  surface  of  the  stream,  preferably  a 
quiet  lateral  pool, 
and  commence  ovi- 
positing. 

In  ovipositing 
the  male  held  the 
female  by  the  head. 


U 


59 


PW.  60.— ClLAZinTUL  DINnCX>LLB,  PAOU  OF  BM6  DT  flSBUB  OF  OBA88  LEAF. 

FlOe.  eO-81.— CXLAZNUSA  DEMTICOLLIS.    00.  PaIB  SlSmiO  BITWEKN  OVir08m01V8,  FEMALE  WITH  ABDO- 
MEN BAiBSD.  01.  Female  ovipomtikq. 

The  pair  would  alight  on  floating  vegetation^  in  a  horizontal  position, 
and  the  female  would  bend  her  abdomen  slighdy  and  make  usually  one 
or  two  incisions,  after  which  she  would  raise  the  end  of  her  abdomen  con- 
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siderably  above  the  horizontal  and  wait  in  this  position  several  seconds, 
when  the  pair  would  fly  to  another  straw  and  repeat  the  one  or  two 
thrusts  followed  by  the  wait  with  the  tip  of  the  female's  abdomen  in 
the  air.  (See  figs.  60-61.)  This  was  kept  up,  by  a  pairtmder  observa- 
tion,  for  20  minutes.  In  no  place  did  they  make  more  than  one  or 
two  thrusts.  Further,  I  was  not  positive  at  the  time  that  the  ovi- 
positor was  actually  thrust  into  the  plant  tissue,  as  the  females  observed 
put  forth  none  of  that  painstaking  effort  usually  shown  by  ovipositing 
dragonflies.  Later,  when  these  grass  blades  were  examined  in  the 
laboratory,  eggs  were  found  in  pairs  (see  fig.  59).  This  species  is  un- 
doubtedly the  feeblest  of  all  thewestem  Odonata,  not  excepting  TeU- 
basis  salva,  which  is  no  larger  but  much  more  active. 

Length  of  abdomen:  Male,  19  mm.;  female,  20.  Length  of  hind 
wings:  Male,  12  mm.;  female,  14. 

Male,  structure. — Only  2  internal  spines  on  anterior  femm*,  one  at 
base,  the  other  at  apex.  Hind  tibia  with  6  external  spines.  Hind 
f  emiu'  reaching  to  middle  of  segment  2.  Wings  reaching  to  middle  of 
segment  6.  A  low  hairy  prominence  on  ventral  side  of  metathorax. 
S^ment  3  with  a  low  spine  at  anterior  ventral  angle  of  side.  Penis 
(fig.  85)  two-homed  as  in  Ischrmra  but  without  the  pair  of  erect 
spines  on  the  ventral  side  of  the  penultimate  segment.  The  fleshy 
tips  but  two-thirds  as  long  as  in  gemina.  Segment  10  with  a  raised 
forked  process  on  the  middorsal  apex.  Appendages  of  segment  10 
figs.  89-91)  similar  to  those  of  gemina  with  the  following  differences: 
The  external  branch  of  the  superiors  wanting;  the  inferior-external 
branch  of  the  inferiors  developed  into  a  short  uptmrned  hook;  the 
dorso-lateral  branch  of  the  inferiors  very  short.  In  denticoUis  the 
inferiors  project  beyond  the  superiors.  In  gemma  (fig.  95)  the  infe- 
rior branch  of  the  superior  falls  anterior  to  the  superior  process  of 
the  inferior. 

Female,  structure. — Similar  to  that  of  male  except  as  follows:  Pro- 
thorax  with  the  dorsum  of  the  middle  lobe  with  a  pair  of  low  conical 
protuberances  or  horns.  The  posterior  lobe  roimded  and  moderately 
developed.  (The  only  female  with  which  denticoUis  might  be  con- 
fused is  that  of  damida,  which  has  the  same  two  horns  but  the  pos- 
terior lobe  is  reduced  to  a  large  tubercle  projecting  caudad.)  (See 
figs.  63,  A'B.)     (Mesotigmal  laminae,  fig.  88.) 

Anterior  femora  with  but  two  internal  spines,  one  at  base  and  one 
at  apex.  Posterior  femora  reaching  to  middle  of  s^ment  2.  Wings 
reaching  to  base  of  segment  7.  Segment  10  half  as  long  as  9 ;  appen- 
dages two-thirds  length  of  10.  Segment  8  with  minute  spine.^ 
Genital  valve  reaching  to  apex  of  10,  and  miautely  serrate  along  its 
ventral  margin.    Palp  two-thirds  length  of  10. 

1  Galvert  has  shown  that  as  many  as  80  per  cent  of  the  tomaks  fhun  a  locality  may  not  poesessthft  spine. 
BloL  Cant.  Amer.,  Neur.,  pp.  IX,  887. 
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MdUf  color. — ^Labrum  pale,  nasus  pale,  edged  above  with  black, 
postclypeus  black.  Genae,  bases  of  mandibles  and  anterior  surface 
of  frons  greenish  blue.  Vertex  black.  Postocular  spots  small;  pure 
blue,  not  connected,  and  not  confluent  with  the  blue  of  the  rear  of  the 
head.  Eyes  greenish  below,  abruptly  black  above.  Rear  of  head  blue, 
with  a  large,  central,  black  spot.     (See  fig.  66.) 

Prpthorax  aViining  greenish  black,  except  anterior  lobe,  pale,  and 
lower  half  of  side,  pale  blue.    Coxa  blue. 

Mesothorax  and  metathorax  greenish  blue,  with  the  anterior  surface 
black,  this  extending  caudad  along  the  sides  to  halfway  between  the 
humeral  and  first  lateral  sutures.  Mesmfraepistemum  blue,  its  upper 
third  black.  Second  lateral  suture  narrowly  black,  this  widening 
above  into  a  narrow  elliptical  spot.  Coxae  blue  with  a  black  spot. 
L^s:  Trochanters  and  femora  black  with  a  broad  blue  stripe  on  the 
interior  side;  tibiae  greenish  with  an  external  black  stripe;  feet  pale. 
Stigmas  of  front  wings  black  with  white  apices;  hind  wings  brown 
with  white  apices. 

Abdomen  shming  black,  except  as  follows:  Side  of  segments  1,  2, 
the  anterior  two-thirds  of  side  of  3,  sides  of  8-10,  blue.  Also  apex  of 
2  blue;  a  trifoliate  pure  blue  spot  on  apex  of  dorsum  of  8,  as  well  as 
the  dorsum  of  Q  blue.  Sides  of  segments  4-7  yeUow.  Segments 
3-7  with  a  narrow,  pale,  basal  ring,  interrupted  middorsally.  Inter- 
segmental membranes  of  s^ments  8-10  pale. 

FemdUy  usual  ad/uU  color. — ^Labrum  greenish,  edged  above  with 
black;  nasus,  base  of  mandibles,  genae  and  anterior  surface  of  frons 
bluish  green;  postclypeus  and  vertex  black.  Postocular  spots 
moderate,  blue,  and  confluent  with  the  greenish  blue  of  the  rear  of  the 
head.  Eyes  greenish  below,  with  a  black  cap,  sharply  demarked  by 
a  horizontal  line.     (See  figs.  57-58.) 

Prothorax  bluish  green  on  the  sides,  its  dorsum  black,  except  the 
anterior  lobe  and  the  two  horns,  usually  pale. 

Mesothorax  and  metathorax  blue,  except  for  the  following  black 
markings:  A  broad  middorsal  stripe  occupying  half  of  the  mesepis- 
temum  on  either  side,  a  narrow  humeral  stripe  and  narrow  stripes 
on  the  upper  fourth  of  the  first  and  second  lateral  sutures.  Legs 
greenish  with  the  femur  broadly  black  above  and  the  tibia  with  an 
external  black  stripe;  feet  pale.    Pterostigmas  brown. 

Abdomen  with  entire  dorsum  black,  except  a  narrow  basal  pale 
ring,  interrupted  middorsally  on  segments  3-7,  and  the  intersegmental 
membranes  of  segments  1-2  and  7-10,  which  are  blue.  Sides  of  seg- 
ments 1,  2,  and  8-10  blue,  of  3-7  yellow. 

The  female  of  this  species  from  the  teneral  to  the  senile  color  passes 
through  several  remarkable  color  stages,  and  is  dimorphic  and  possi- 
bly trimorphic  in  color.  The  large  series  of  females  collected  at  Cal- 
istoga,  California,  Jime,  1914,  were  studied  as  to  their  color  patterns 
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with  the  f ollowmg  results,  which  are  transcribed  from  notes  taken  at 
the  time. 

Color  No.  I,  terierdl  an  emerging. 

Face  pale  luteous,  the  vertex  and  dorsal  surface  of  frons  dark 
gray;  postooular  spots  large,  broadly  connected  and  of  the  same 
luteous  tint  as  the  rear  of  the  head.  Eyes  pale  green,  with  no  dark 
cap. 

Thorax  pale  luteous  (straw  color),  with  broad  middorsal  and  nar- 
row humeral  stripes,  which  are  dark  gray.  Legs  straw  color,  with  a 
faint  external  dark  stripe  on  the  tibia;  feet  greenish. 


FlO.  63,  A  AND  B.— CELAXNURA  QEIONA,  FEMALS  PBOTHOBAX. 

FIGS.  ei-^.—CKLAMXrURA  DXimOOLLIS.    63,  A  AND  B.  FX1£ALB  PBOTHOKAX.     64-69.  NTVPH. 
TUM.     67.  MXNTAL  LOBS.     68.  SSOMKNT  9  OF  FKMALX.    69.  CaUDAL  OILL. 


66.  WOf- 


Abdomen  with  sides  straw  colored  and  dorsum  gray,  except  a 
broad  straw  dorsal  spot  on  segments  8  and  9,  this  spot  interrupted 
on  base  of  9  in  some  females. 

This  extreme  teneral  phase  rapidly  changes  into  the  following: 

Color  No.  II.  Black  pattern  as  m  No.  I,  but  face,  postocular  spots, 
sides  of  thorax,  legs,  sides  of  1  and  2  and  dorsmn  of  8  and  9  pink. 
This  changes  into: 

Color  No.  III.  Black  pattern  as  in  Nos.  I  and  II;  pale  colors  as  in 
No.  II,  but  postocular  spots  reddish,  sides  of  3-7  yellow;  dorsum  of 
8  and  9  blue.    This  changes  to: 
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Color  No.  IV.  Postocular  spots  blue,  legs  still  pink;  thorax,  sides 
of  1  and  2  and  dorsum  of  8  and  9  blue.  Sides  of  3-7  yellow.  In 
this  stage  the  postocular  spots  ha,ye  become  disconnected  and  much 
reduced  in  size.  The  eyes  previous  to  this  stage  have  been  pale  green, 
lighter  below,  but  now  the  black  cap  is  sharply  indicated.  The  black 
humeral  line  has  become  broader;  the  external  line  on  the  tibia  is 
heavier  and  an  external  line  is  appearing  on-  the  femur.  This  changes 
into: 

Color  No.  V.  This  is  close  to  the  "adult''  stage  described  first.  In 
this  final  stage  the  postocular  spots  are  becoming  obscured  by  smoky, 
the  humeral  line  has  widened  until  it  has  obliterated  the  pale  ante- 
humeral  line,  the  blue  spots  on  dorsum  of  ^  and  9  have  been  replaced 
by  black  and  the  femora  have  become  broadly  black  above. 

This  final  stage  seems  to  be  dimorphic,  as  some  old  females  have  the 
pale  areas  green  and  some  pure  blue.  Among  the  75  Calistoga  females 
I  saw  but  two  green  females. 

Dr.  Calvert  ^  described  a  yellow  form  of  the  female  of  this  species. 
As  he  had  dried  material  only,  it  is  possible  that  his  yellow  form  is 
the  same  as  this  green  form  with  the  blue  factor  of  the  green  faded. 
Some  agrionines,  greenish  blue  in  life,  fade  to  yellow  in  dried  material. 

Nymph. — ^Described  from  a  male  nymph  (alcoholic)  collected  at 
Calistoga,  California,  Jime,  1914.  Deposited  in  the  United  States 
National  Museum. 

Abdomen  (exclusive  of  gills),  6  mm.;  gills,  5.5;  hind  femur,  3; 
head,  3  mm.  wide. 

Nymph  (see  figs.  64-69)  of  the  usual  ischnuran  form  with  wide  flat 
head,  short  abdomen,  long  legs  and  acmninate  gills.  Antenna  seven 
jointed.  Labium  with  four  mental  setae  on  each  side  and  a  row  of 
five  setae  on  the  lateral  lobe.  Wings  reaching  to  the  middle  of 
segment  4.  Hind  femora  reaching  to  middle  of  segment  4.  The 
abdomen  tapering  regularly  to  apex,  with  a  well-defined  lateral  keel 
on  segments  1-8.  Genital  valves  of  female  reaching  to  beyond  apex 
of  10;  the  ventral  edge  with  two  small  spines  and  several  long  hairs. 
Gills  widening  to  the  apical  two-fifths,  whence  they  taper  to  an  acu- 
minate point.  The  inferior  edge  of  the  gill  is  straight  from  the  base 
with  but  slight  taper  for  the  first  third,  when  the  widening  of  the  gill 
increases  rapidly  to  the  apical  two-fifths,  as  stated  previously.  This 
first  straight  third  of  the  interior  edge  is  heavily  spiculed  while  the 
remaining  portions  of  the  superior  and  inferior  edges  are  smooth, 
except  8  widely  spaced  spicules  on  the  base  of  the  dorsal  edge  (see 
fig.  69). 

The  colors  in  this  nymph  were  inconspicuous.  This  peculiar  re^ 
striction  of  the  spicules  to  the  base  of  the  gills  distinguishes  this 
nymph  from  those  of  hchnura  cenmla  and  /.  perparva,  in  both  of  which 
both  edges  of  the  gills  are  spiculate  to  beyond  the  middle.    In  both 

1  BIoL  Cent.  Amer.,  Near.,  p.  137. 
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FIO0.  70-81.— laCHNUBA  PENB8.    70.  I.  FEBPABYA.    71.  I.  DEM0B8A.    72.  I.  TSBUCALIS.    73.  I.  DAICULA.. 

74.  I.    EBBATICA.     75.  I.    BAICBXTBO   CBXDULA.     76.    I.    XXLLICOTTI.     77.  I.    BABBERI.     78.  I.  ELEQANa. 

79.  I.  CEBTTTLA.    80.  I.  POSITA.    81.  I.  FUIOUO  (OBNOTTTB). 
Fxo.  82.— Cbbatuba  CAPBIOLA,  PEinS. 
Figs.  83-84.— Nehalennia  iesne,  penis. 
Fiofl.  86-01.— Gelaenuba  DENncoLus.   85.  Pemis.   85-87.  WINQ8.   88.  Female,  MEsosnoMAL  lami- 

HAE.   80-01.  Kale,  seoment  10. 
Figs.  02-06.— Celaenttba   gemina.   02.  Penis.   03.  Female,   mesostigmal   laminae.  04-06.  Male, 
10. 
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of  these  the  spioulation  weakens  gradually  caudad,  while  in  this  dentir 
coUis  nymph  it  is  strong  and  ends  abruptly  at  the  apiccd  end  of  the 
straight  basal  section  of  the  inferior  edge. 

7.    A  NEW  GENUS  BASED  ON  TACHOPTERYX  HAGENI. 

While  labeling  ther  dragonJQies  in  the  collection  of  the  California 
Academy  of  Science  it  was  my  good  fortune  to  find  a  pair  of  the 
very  rare  TachopUryx  hageni  Selys.  With  the  permission  of  the 
director^  Dr.  Barton  W.  EvermLann,  I  had  the  privilege  of  bringing 
these  specimens  to  Stanford,  where  I  was  able  to  make  a  careful 
study  of  them. 

Tachopteryx  Selys  is,  perhaps,  the  most  primitiTe  genus  of  living 
anisopterous  dragonfliee  in  North  America.  Only  three  species  are 
known:  Tachopteryx  pryeri  Selys  from  Japan,  Tachopteryx  ihoreyi 
(Hagen)  from  the  Alleghanies  of  eastern  North  America,  and  Tachop- 
teryx hageni  Selys,  which  was  described  in  1879  from  a  single  male 
specimen  collected  in  '^ Nevada"  and  now  in  the  Selys  collection  in 
Brussels. 

In  September  I  had  the  privilege  of  working  in  Mr.  Williamson's 
collection  at  Bluffton,  where  studies  of  (horeyi  were  made.  Through 
the  kindness  of  Mr.  Williamson  and  Doctor  Bis  I  was  enabled  to  get 
into  touch  with  MM.  Severin  and  Meuninger,  who  have  forwarded 
photos  and  drawings  of  pryeri.  At  about  the  time  of  the  arrival  of 
these  figures  my  attention  was  called  by  Doctor  Calvert  to  three 
very  fine  specimens  of  pryeri  in  his  collection  in  the  Philadelphia 
Academy  of  Science.  These  I  had  the  privilege  of  studying  while 
working  in  this  collection  recently.  Further,  Mr.  Williamson  has 
loaned  me  the  original  of  his  published  drawing  of  the  nymph  of 
(horeyi. 

From  my  study  and  comparison  of  this  data  I  believe  that  the 
two  species  hageni  and  pryeri  should  be  placed  in  a  genus  distinct 
from  Tachopteryx  ihoreyi,  as  the  latter  shows  structural  characters 
and  a  higher  development  of  the  venation  which  separate  it  from 
hageni  and  pryeri. 

TANTPTERYX,  new  genus. 

Of  the  Petalurinae.  Eyes  widely  separated,  labium  with  median 
lobe  deft.  Whip  of  antenna  jointed.  The  internal  triangle  of  the 
front  wings  thitse  celled,  its  sides  subequal.  Superior  appendages 
of  the  male  only  moderately  dilated.  A  large  hairy  tubercle  on  the 
ventral  side  of  the  metathorax.    Color  largely  black. 

Wings  with  normally  a  more  reduced  venation  than  in  Tachop- 
teryx ihoreyi.  The  third,  fourth,  or  rarely  fifth  antenodal  developed 
as  a  brace  vein.  The  anal  loop  with  two  to  four  cells.  (Tliis  varies 
in  some  wings,  for  the  female  hageni  in  Philadelphia  has  five  in  one 
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wing  and  the  female  pryeri  in  the  same  collection  has  six  in  the  left 
and  seven  in  the  right  hind  wing.)  Anal  vein  of  hind  wings  with 
four  to  six  branches.     (See  figs.  126-129.) 

Type  of  (he  germs. — Tachopteryx  liageni  Selys.  This  genus  con- 
tains also  Tachopteryx  pryeri  Selys  of  Japan. 

The  name  proposed  is  from  the  Greek:  rdwirr^pt;(>-> swift-winged. 

The  erection  of  this  genus  leaves  in  Tachopieryx  Selys  only  the 
species  ffioreyi,  which  occurs  in  the  Appalachian  Moimtains  of  the 
eastern  United  States.  Tlie  genus  Tachopieryx  may  then  be  described 
in  its  restricted  sense  as  follows: 

TACHOPTERYX  Seljs,  restricted. 

Of  the  Petalurinae.  Eyes  widely  separated.  Labium  with  median 
lobe  cleft.  Whip  of  antenna  jointed.  TTie  internal  triangle  of  the 
front  wings  three  celled,  its  sides  subequal.  Superior  appendages 
of  the  male  only  moderately  dilated.  No  large  tubercle  on  ventral 
side  of  metathorax.    Color  largely  yellowish  olive. 

Wings  with  a  richer  venation  than  in  Tanypteryx.  The  sixth  or 
seventh  antenodal  developed  as  a  brace  vein.  The  anal  loop  with  five 
to  seven  cells.  The  anal  vein  of  hind  wings  with  six  to  eight  branches. 
(See  figs.  130-132.) 

Type  of  the  germs. — Tachopieryx  ihoreyi  Selys. 

TANTPTBBTX  HAGBNI  (Mjb). 

Tanypteryx  hageni  has  not  been  recorded  since  the  original  specimen 
was  described  by  Selys.  TTie  two  specimens  in  the  California  Academy 
of  Science  collection  were  taken  by  Prof.  E.  C.  Van  Dyke,  at  Monroe, 
Washington,  in  July,  1915.  The  eastern  Tachopieryx  ihoreyi  inhabits 
mountain  swamps  and  bogs.  As  Monroe,  Washington,  is  on  the 
west  side  of  the  Cascades  where  there  is  a  very  long  rainy  season, 
probably  Tcmfpteryx  inhabits  similar  situations  there,  and  with  a 
step  further  one  can  infer  that  the  type-specimen  collected  in 
''Nevada"  came  from  some  high  mountain  swamp. 

A  teneral  female  of  Tanypieryx  hageni  is  preserved  in  the  Phila- 
delphia Academy  of  Science.  This  was  collected  in  California,  proba- 
bly by  Behrens,  in  l^iasta  County.  One  other  specimen  is  in  the 
Museum  of  Comparative  Zodlogy.  This  is  from  Reno,  Nevada,  col- 
lected by  Morrison  in  1878. 

Tlie  following  is  a  description  of  the  two  specimens  in  the  Museum 
of  the  California  Academy  of  Science: 

Color  of  male. — ^Face  dark  brown  except  a  yellow  spot  at  base  of 
each  mandible  (the  ''dark  brown''  of  this  species,  approaches  black, 
only  a  dose  examination  showing  that  it  is  not  true  blac^).  Frons 
yellow,  excepting  a  small  brown  area  on  each  side  below  and  a  nar- 
row brown  band  across  its  posterior  edge.    Vertex  dark  brown. 
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F1Q8.  97-105.— Tanyptertx  haoxnl  97-88.  Colob  paitekn.  09.  Labium.   100.  MsTATHOBAao  Tfh 
BEBCLB.  101-108.  Male,  appemdagbs.   104.  Female,  seombiits  9  and  10.   105.  Penis. 

FIQ8.  106-114.— TaMTPTEBTZ  FBTBBI.    10(m07.  COLOB  PATTEBN.    108.  liBTAIHOBAClC  TUBBBGU.    109. 
PXNIS.    110.  HA1CULB8.    111.  SBOMENIS  9  AND  10  OF  rSMALE.    112-114.  MALB,  APPXNDAQBB. 
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Occiput  brown  with  twin  yellow  spots  on  its  posterior  surface.  The 
posterior  surface  of  the  head  black.    Labium  pale  brown.   (See  fig.  97.) 

Prothorax  dark  brown  with  a  pale  yellow  spot  on  each  side  of  the 
posterior  lobe  and  a  pair  of  minute  yellow  spots  just  posterior  to  the 
anterior  lobe,  also  a  yellow  spot  on  each  coxa  and  a  smaller  spot  just 
above  each  coxa.  Front  legs  black  with  a  yellow  stripe  occupying 
the  middle  two-fourths  of  the  ventral  (internal)  face  of  the  femur. 

Mesothorax  and  metathorax  dark  brown  with  the  following  yellow 
spots:  A  triangular  spot  on  the  lower  half  of  each  mesepistemum,  a 
minute  spot  above  this  just  below  the  antealar  sinus,  a  second 
minute  spot  in  the  antealar  sinus.  The  sides  of  the  thorax  with  four 
large  spots  arranged  in  pairs  obliquely;  the  anterior  pair  on  the 
mesepimeron,  one  in  the  lower  anterior  angle  and  its  mate  in  the 
upper  posterior  angle  with  a  third  and  minute  spot  in  the  upper 
anterior  angle.  Tlie  posterior  pair  of  lateral  spots  are  on  the  met- 
epimeron,  the  lower  spot  in  the  center  of  the  lower  end  and  the  upper 
in  the  center  of  the  upper  end.  Also  a  minute  spot  in  the  upper 
end  of  the  metepistemum.  Ck>xae  and  middle  and  hind  legs  blaick. 
Wings  with  a  brownish  tinge. 

Abdomen  black  with  orange  markings.  Segment  1  with  a  brown 
transverse  dorsal  band  on  its  apex.  S^ment  2  with  an  anterior 
S-shaped  spot  on  each  side  and  a  minute  spot  on  each  side  of  the  apical 
end.  Segment  3  with  a  wide  V-shaped  anterior  spot  on  each  side  fol- 
lowed by  a  minute  spot  just  posterior  to  the  vertical  carina.  Seg- 
ments 4  and  5  with  the  V  spot  broken  into  a  minute  anterior  arm  and 
a  large  posterior  arm  which  Ues  just  anterior  to  the  vertical  carina. 
A  small  dorsal  spot  just  posterior  to  the  vertical  carina  and  a  small 
latero-apical  spot.  S^ments  6  and  7  marked  as  are  5  and  6,  except 
that  the  latero-apical  spot  is  wanting  on  both  segments  and  the 
minute  anterior  spot  is  wanting  on  7.  Segment  8  with  only  a  large 
antero-lateral  spot  representing  the  posterior  arm  of  the  V  in  the 
anterior  segments.  Segments  9  and  10  black,  but  the  intersegmental 
membrane  of  8-9-10  pale  brown.    Appendages  black. 

Color  of  female. — Female  colored  as  in  the  male,  except  that  the 
V  spots  of  the  male  abdomen  are  represented  on  segments  2  to  7  by 
a  rectangle  of  orange  occupying  almost  the  entire  space  from  the  an- 
terior end  of  the  segment  to  the  vertical  carina  and  from  the  middorsal 
line  to  the  middle  of  the  side.  S^ments  2-4  each  with  a  pair  of 
minute  dorsal  spots  just  posterior  to  the  vertical  carinas,  and  a  latero- 
apical  spot  on  each  side.  Segments  8-10  black,  except  the  interseg- 
mental membranes  of  7-10,  which  are  pale  brown.     (See  fig.  98.) 

Male  abdomen,  44  mm.;  hind  wing,  34.  Female  abdomen,  42 
mm.;  hind  wing,  36. 

Structurally  this  species  is  characterized  by  its  small  size,  the  hairy 
tubercle  on  the  ventral  side  of  the  metathorax,  the  superior  appen- 
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dages  of  the  male  with  three  minute  teeth  along  their  lower  edge,  the 
inferior  appendage  with  a  large  midapical  lobe  and  lacking  the  pair 
of  superior  basal  hooks  found  in  thoreyi  and  pryeri.  The  stylus  in  the 
female  is  placed  at  the  apex  of  the  genital  valve.     (See  figs.  99-105.) 

TANTPTBBYX  PBYBSI  (Selyi). 

This  interesting  species  is  found  in  Japan,  and  like  a  number  of 
other  species  finds  its  nearest  relative  on  the  Pacific  slope  of  North 
America.  The  wings  reproduced  in  the  accompanying  illustrations 
(figs.  124-125)  are  traced  from  photographs  made  in  Brussels,  while 
the  remainder  of  the  illustrations  of  pryeri  are  from  the  specimens  in 
the  Philadelphia  Academy  of  Science. 

The  following  is  a  description  of  these  specimens. 

Cohr  of  male, — ^Black  and  yellow  with  the  general  appearance  of 
hageni. 

Labium  black.  Face  black,  except  a  small  yellow  spot  on  base 
of  mandible.  Frons  yellow,  except  on  its  posterior  edge.  The  yel- 
low of  the  frons  extends  down  in  front  over  the  dorsal  fourth  of  the 
middle  two-fourths  of  the  nasus.  Vertex  black.  Occiput  black  on 
the  anterior  surface,  yellow  on  the  posterior  surface.  Posterior  sur- 
face of  head  black.    (See  fig.  106.) 

Prothorax  large,  black,  except  its  anterior  lobe  yellow,  and  a  large 
yellow  oval  on  each  side  of  the  posterior  lobe. 

Mesothorax  and  metathorax  black,  with  the  dorsal  or  inner  half  of 
each  mesepistemum  yellow  as  are  also  the  anterior  alar  fossae.  A 
lai^e  yellow  area  lying  between  the  hmneral  and  second  lateral  su- 
tures; this  extending  dorsoventrad  from  just  below  the  lateral  alar 
ridge  to  below  the  spiracle ;  its  upper  edge  paralleling  the  alar  ridge,  its 
ventral  end  roimded,  its  width  approximately  one-half  the  distance 
between  the  humeral  and  second  sutures.  A  large  triangular  yellow 
area  on  the  metepimeron.  Infraepistema,  coxae  and  legs  black. 
Pterostigmas  brown. 

Abdomen  black  with  yellow  as  follows: 

Segment  1  with  a  small  dorso-lateral  spot  on  each  side  of  apex. 

Segment  2  with  an  hourglass-shaped  spot  on  each  side  above  the 
auricle  and  anterior  to  the  lateral  vertical  carina.  A  large  wedg^ 
shaped  spot  posterior  to  the  vertical  carina. 

S^ment  3  on  each  side  with  a  narrow,  vertical,  basal  spot  extend- 
ing from  middorsal  carina  almost  to  lower  edge  of  side,  a  narrow  ver- 
tical spot  on  the  anterior  side  of  the  vertical  carina  and  a  minute 
latero-apical  spot. 

Segments  4-7  similar  to  segment  3,  but  the  spot  anterior  to  the* 
vertical  carina  lacking. 

Segments  8  and  9  with  the  apical  spots  only. 

Segment  10  with  a  minute  spot  in  the  center  of  the  dorsal  surface. 
Appendages  black. 
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Color  of  female. — Similar  to  that  of  male,  but — 
S^ment  1  with  a  dorso-apical  spot  as  well  as  the  two  lateral  apical 
spots.     (See  fig.  107.) 


FlQS.  115-123.— ^TACHOFTEBTZ  THOBEYI.     115-116.  COLOB  PATTEBN.     117-lld.  ICALX,  APPKNDAQIS.     UO. 

Segments  9  and  10  of  female.   121-123.  Nymfh.   122.  Antenna.   123.  Hentum. 
Fkw.  124-125.— Tantftebyx  pbteei,  winqs. 

S^ment  2  with  what  was  an  hourglass-shaped  spot  above  the  auri- 
cle in  the  male^  in  the  female  a  large  yellow  area  extending  ventrad 
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almost  to  the  lower  edge  of  the  side.  The  lateral  apical  wedge  in  the 
male  represented  by  a  broad  lateral  stripe  extending  from  the  vertical 
carina  to  the  apex  of  the  segment. 

S^ments  3-8  as  in  the  male. 

S^ments  9  and  10  black,  as  are  the  appendages. 

The  measurements  of  the  three  Philadelphia  specimens  are  as  fol- 
lows: 

No.  1,  male,  abdomen  (incl.  app.),  49  mm.;  hind  wing,  42. 

No.  2,  male,  abdomen  (ind.  app.),  53  nun.;  hind  wing,  43. 

No.  3,  female,  abdomen  (incl.  app.),  51  mm.;  hind  wing,  47. 

Structurally  this  species'is  characterized  by  the  following:  A  large 
hairy  tubercle  (fig.  108)  on  the  ventral  side  of  the  metathorax,  the 
male  superior  appendages  with  a  low  tubercle  about  midway  of  the 
edge,  the  inferior  appendage  with  its  lobes  acute,  widely  spreading, 
but  with  merely  a  suggestion  of  a  median  terminal  lobe  (figs.  1 12-114.) 
(See  also  figs.  109-110,  penis  and  hamules.)  Female  with  the  stylus 
of  the  genital  valve  arising  below  the  apex  (see  fig.  111). 

TACHOPTBBTZ  THORETI  Scljra. 

The  following  smnmary  of  the  habits  of  this  species  is  from  Mr. 
WilUamson's  published  paper  on  the  subject. 

On  June  4,  1900,  Mr.  D.  A.  Atkinson  collected  the  only  known 
nymph  of  this  species  in  a  boggy  spot  near  Pittsburgh,  Pennsylvania. 

In  the  boggy  spot,  where  the  nymph  was  collected,  at  that  time  the  only  mirface 
water  was  retained  in  smaU  depreesions,  such  as  the  tracks  of  cattle,  among  the  roots 
of  sedges  and  grasses.  On  July  15, 1900,  Mr.  J.  L.  Graf  observed  a  female  oviposit- 
ing in  this  same  swale.  She  idighted  among  the  dense  grasses  and  placed  the  ^;gs 
among  the  roots  or  in  wet  decaying  vegetable  matter  above  the  siuface  of  the  water. 
She  would  raise  or  lower  her  abdomen  8  or  10  times  in  one  place,  then  fly  to  another 
spot.  On  June  23, 1900,  Mr.  Graf  discovered  another  female  ovipositing.  A  mere 
thread  of  water  flowed  from  several  smaU  springs.  The  bed  of  this  small  stream 
was  composed  of  cinders  and  sand.  The  dragon  fly  alighted  in  the  grass  near  this 
stream  and  placed  her  eggs  in  a  small  depression  in  the  cinders.  This  depression  con- 
tained not  more  than  a  tablespoonful  of  water.  Into  this  small  basin  she  thrust  her 
abdomen  a  number  of  times  at  the  rate  of  15  or  20  times  a  minute.^ 

This  same  paper  gives  a  very  detailed  description  of  the  nymph 
mentioned  previously.  Mr.  Williamson  very  kindly  loaned  me  his 
drawing,  which  I  have  reproduced  as  figure  121. 

In  its  heavy  awkward  shape  the  nymph  is  perhaps  adapted  to  slow 
but  powerfid  movements  in  bogs  and  mud.  It  is  peculiar  in  its 
labium  with  the  cleft  median  lobe  and  in  the  primitive,  imspecialized 
form  of  the  antenna  (see  figs.  122-123). 

Prof.  J.  G.  Needham'  writes  that  this  species  has  been  taken  from 
Massachusetts  to  Florida  and  Texas. 

1  Bni.  News,  vol.  13, 1901,  pp.  1-8.  *  BaU.  47,  N.  Y.  State  Una,,  1901,  p.  472. 
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The  following  is  a  description  of  the  color  of  thoreyi: 
Male. — ^Labnun  luteons,  edged  above  and  below  with  black,  that 
above  connecting  with  a  circxdar  median  spot  on  the  center  of  the 


Fiofl.  11W-U9.— Taktptebtx  haqeni,  winos. 

FIGS.  130-183.— TACHOPTXBTX  THOBXTI,  WINQfl. 


labram.    Nasus  black.    Frons  yellow,  except  the  posterior  edge  of 
its  horizontal  surface  which  is  edged  widi  blade.    Vertex  black. 
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Occiput  yellow  with  a  black  band  along  its  posterior  edge.  Posterior 
surface  of  head  black.     (See  fig.  115.) 

Prothorax  black,  its  anterior  and  posterior  lobes  yellow.  Proin- 
fraepistemum  pale. 

Mesothorax  and  metathorax  olive  brown  with  dark  brown,  ob- 
sciurely  edged  markings.  Middorsal  carina  black.  All  alar  ridges 
black.  A  broad  band  on  humeral  suture,  a  similar  broad  band  on 
second  lateral  suture,  and  a  third  on  the  metastemal  keel  brown. 
Infraepistema  yellow.    All  coxae  and  legs  black. 

Abdomen  with  segment  1  pale. 

Segment  2  yellow,  with  four  dorsal  black  spots  and  a  spot  on  each 
side  posterior  to  the  aiuicle. 

Segment  3  yellow,  with  the  lower  edge  of  the  side  black  and  two 
tandem,  lozenge-shaped,  black  spots  on  the  middorsal  line. 

Segments  4  and  5  similar  to  3  but  with  the  posterior  of  the  two 
dorsal  spots  expanded  into  a  quadrilateral  spot  covering  the  entire 
dorsum  posterior  to  the  vertical  carinae  except  a  narrow  band  across 
the  apex  of  the  segment. 

Segments  6  and  7  similar  to  4  and  5  except  in  the  greater  extent  of 
the  post-dorsal  spot  which  connects  at  its  apex  on  each  side  with  the 
black  of  the  lower  edge  of  the  segment. 

Segment  8  black  except  for  a  row  of  three  small  yellow  spots  on 
the  upper  part  of  each  side. 

Segment  9  with  an  irregular  anterodorsal  spot. 

Segment  10  and  appendages  black. 

Female. — Colored  as  the  male  but  the  black  slightly  more  exten- 
sive (see  fig.  116). 

The  upper  end  of  the  mesinfraepistemum  black.  The  anterior  edge 
and  dorsum  of  segment  1  dark.  The  four  dorsal  spots  on  segment  2 
and  the  lateral  spot  of  the  same  s^ment  larger.  The  postdorsal 
spot  in  segments  3  to  7  covering  the  entire  dorsum  posterior  to  the 
vertical  carinae.    Segment  9  as  well  as  10  entirely  black. 

Measurements:  Male  abdomen  (incl.  appendages),  66  mm.;  hind 
wing,  60.    Female  abdomen,  67  mm.;  hind  wing,  60. 

Structurally  this  species  is  peculiar  in  lacking  the  metathoracic 
tubercle  found  in  Tanypteryx.  In  the  male  the  superior  appendage 
has  a  minute  tooth  on  the  middle  of  its  inferior  edge.  The  inferior 
appendage  is  without  a  median  terminal  lobe  and  has  a  pair  of  supe- 
rior basal  hooks.  In  the  female  the  stylus  is  placed  subapically  on 
the  genital  valve.     (See  figs.  117-120.) 

8.    NOTES  ON  CORDULEGASTER  DORSALIS  AND  0.  DIADBMA. 

The  nine  species  of  CcrduUgaster  known  from  North  America  are 
recorded  from  mountainous  regions,  though  two  are  found  also  in 
the  hillier  areas  of  the  northern  Mississippi  Valley.  Six  of  these 
species  ocvnir  in  the  Appalachians.    Two  are  found  in  the  mountains 
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of  the  Pacific  slope  wliile  one  other  is  recorded  so  far  only  from 
Mexico  and  Central  America.  The  western  species  are  O.  dorsalia 
Hagen  and  C.  diadema  Selys.  Darsalis  occurs  in  the  coast  momitains 
from  Sitka,  Alaska,  south  to  the  San  Gabriel  Moimtains  at  Los  An- 
geles, California.  It  is  found  up  to  an  elevation  of  4,000  feet  on  the 
west  slope  of  the  Sierras  in  California  but  has  never  been  recorded 
from  the  eastern  side  of  these  momitains.  Diadema  is  recorded  from 
the  mountains  of  Arizona  and  northern  Mexico. 

My  records  for  Cordviegaster  doraalis  are  as  follows:  Stevens  Creek, 
Santa  Clara  Comity,  California,  May  31,  a  single  fresh  exuvia  and 
several  grown  nymphs  were  collected  but  no  imagoes  were  seen; 
Jxdy  7,  eight  males  were  observed;  August  16,  three  males  and  one 
female  were  caught,  the  latter  while  ovipositing.  Zyante  Creek, 
Santa  Cruz  Coxmty,  California,  July  9,  numerous  exuviae  were  found 
but  no  adults  were  seen.  Napa  Asylum  Grounds,  Napa  County, 
California,  June  8-9,  six  males  were  taken  on  a  small  moimtain  stream 
flowing  from  the  Hospital  reservoir;  no  females  were  seen.  In  Mr. 
Fordyce  Grinnell,  jr.'s,  collection  is  a  male  taken  on  the  Arroyo  Seco 
at  Pasadena,  Califomia,  June  29,  1910. 

The  following  records  are  from  the  west  slope  of  the  main  Sierra 
Chain:  On  the  American  River  at  Auburn,  Placer  County,  Califomia, 
July  20,  a  single  male  was  seen  repeatedly  at  close  range  which  had 
probably  strayed  from  one  of  the  small  spring-fed  side  streams.  In 
Bear  Valley  at  Emigrant  Gap,  Placer  County,  Califomia,  a  single 
male  was  taken  July  21;  two  others  were  seen.  This  was  at  an  ele- 
vation of  4,000  feet,  the  highest  elevation  at  which  this  species  is 
recorded,  and  is^also  the  most  eastern  record,  though  it  is  still  on  the 
west  slope  of  the  Sierras. 

Much  that  I  shall  write  concerning  Cordviegaster  dorsalia  will  be 
almost  a  repetition  of  that  concerning  Odogomphaa,  as  the  habits 
and  distribution  of  these  in  Califomia  are  in  many  ways  similar. 

As  far  as  I  have  observed,  C.  darsalis  is  found  usually  on  those 
swift  mountain  torrents  which  do  not  freeze  in  the  winter  time. 
There  may  be  exceptions  to  this,  as  I  took  this  species  at  an  eleva- 
tion of  4,000  feet  in  Bear  Valley  (Emigrant  Gap,  Califomia),  where 
there  is  a  heavy  winter  snowfall  and  probably  the  streams  freeze, 
though  many  of  them  are  fed  by  numerous  springs  which  may 
moderate  their  temperature.  In  the  Coast  Mountains  of  Califomia, 
where  it  appears  to  reach  its  greatest  numbers,  it  is  found  in  the  swift 
upper  reaches  of  all  the  perennial  streams.  Here  it  is  associated 
with  OdogompTms  specularis,  Aeshna  waUeeri,^  and  Argia  vwida,  the 
last  breeding  in  the  springs  of  the  mountain  gorges.  I  have  never 
seen  or  taken  Oordulegaster,  except  in  the  steep  canyons  of  the  moun- 
tains. It  does  not  occur  on  the  lower  reaches  of  these  same  streams 
after  they  have  emerged  onto  the  level  valley  floors  and  have  lost  their 
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swiftness  to  become  wann  and  muddy.  In  the  steep  and  narrow 
mountain  gorges  where  the  rushing  torrents  pour  down  through  the 
shade  of  the  redwoods  and  alders,  this  dragonfly  adds  a  note  of  mys- 
tery to  the  scene,  for  the  individuals  with  their  strange  ophidian 
coloration  glide  noiselessly  up  stream  or  down,  never  showing  that 
curiosity  toward  strangers  or  unusual  surroimdings  which  is  exhibited 
by  the  libellulines  of  the  simny  valleys,  but  always  moving  straight 
ahead  as  though  drawn  irresistibly  onward.  Only  males  are  conmion 
on  the  streams,  the  females  seldom  resorting  to  the  water  except  to 
oviposit.  The  males,  as  indicated  above,  fly  on  the  longest  beats  I 
have  observed  for  any  dragonfly,  for  they  fly  continuously  up  stream 
or  down  until  they  come  to  the  head  of  the  stream  or  to  the  slow  water 
below,  or  imtil  some  imusual  obstruction  turns  them  aside,  when  they 
face  about  and  fly  as  steadily  in  the  opposite  direction.  The  coiurse 
is  usually  a  foot  or  two  above  the  surface  of  the  stream  and  goes 
through  dense  shade  and  any  loose  brush  or  f  ohage  which  may  hang 
over  the  water.  OctogompJms,  with  the  possible  exception  of  Aeshna 
wdlkeri,  is  the  only  other  western  dragonfly  which  will  fly  in  such 
close  dark  places.  Because  of  this  habit  of  flying  in  long  beats  this 
dragonfly  is  not  easily  taken,  as  the  collector  has  but  a  single  chance 
at  each  individual. 

I  have  seen  but  one  female  over  the  water.  This  one  was  oviposit- 
ing.^ I  have  seen  two  others  which  I  thought  were  females  on  the 
moimtain  side  several  hundred  feet  above  the  stream.  As  I  have 
seen  many  males  on  the  streams  and  only  the  single  female,  I  conclude 
that  these  seldom  resort  to  the  water  except  to  oviposit. 

In  the  streams  of  the  Coast  Mountains  of  California,  where  I  have 
had  opportunity  to  observe  the  habits  of  CorduUgaster  most,  it  shows 
a  marked  upstream  migration  of  the  imagoes.  The  eggs  are  laid  in  the 
shallow  water  along  the  edges  of  the  stream  and  the  nymphs  wander 
aimlessly  over  the  bed.  Because  the  nymphs  are  free  on  the  stream 
bottom  each  freshet  during  the  three  or  four  years  of  nymphal  life 
serves  to  wash  them  farther  down  stream  so  that  when  they  come  to 
emerge  they  may  be  far  downstream  from  the  place  where  the  eggs 
were  deposited.  On  Stevens  Creek  (Santa  Clara  County,  California) 
exuviae  were  abimdant  almost  down  to  the  Trout  Farm,  while  few  ima- 
goes were  seen  below  Soda  Spring,  which  is  2  miles  farther  up  the 
creek,  and  imagoes  were  common  on  the  divide  at  the  head  of  the 
creek,  where  few  exuviae  were  found.  Exuviae  were  abundant  on  the 
lower  part  of  Zyante  Creek  (Santa  Cruz  County,  California),  where 
no  adults  were  seen,  though  it  was  at  the  height  of  the  Corchilegdster 
season.  From  the  above  and  similar  observations  on  OctogompTms, 
I  have  concluded  that  the  imagoes  show  such  a  preference  for  the 
swifter  water  of  the  upper  reaches  of  these  stream^  that  when  they 
reach  the  upper  part  of  the  stream  in  their  first  flints  they  remain 
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there.    This,  then,  would  appear  as  a  general  migration  of  the 
imagoes  upstream. 


cPrP   O 
142  C^O  O 

^       ^      143 


FlOS.  133-137.— €0BDULEQA8TKB     DIADEMA.     133-134.  COLOB    PATTEBN.     135.  SEGMENT     10     OW     MALE. 
136.  FOBE  LEG  OF  MALE.     137.  SEGMENTS  0  AND  10  OF  FEMALE. 

Figs.  13^143.— Cobdxtlegasteb  dobsalis.   138-139.  Colob  fattebn.   140.  Fend  and  hamules.    141. 
Segment  10  of  male.   142.  Segments  9  and  10  of  female.    143.  Eggs. 

I  have  never  observed  copulation  in  this  species,  but  in  the  matter 
of  oviposition  I  was  more  fortimate.    August  16,  on  Stevens  Creek, 
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I  saw  a  female  oviposit  and  a  chance  acquaintance  described  to  me 
the  manner  of  oviposition  of  another  female  that  agreed  with  my 
own  observations,  which  are  as  follows:  The  female  flew  hurriedly 
up  the  creek  and  every  few  yards  stopped  and  with  a  sudden  backing 
or  downward  stroke,  while  hovering  with  the  body  in  a  perpendicular 
position,  stabbed  her  large  ovipositor  into  the  coarse  sand  along  the 
stream  edge  where  the  water  was  about  1  inch  deep.  She  thus  thrust 
her  abdomen  down  through  the  inch  of  water  driving  her  ovipositor 
into  the  sand  beneath.  Four  to  ten  such  perpendicular  thrusts  were 
made  at  each  stop.  Some  stops  were  along  the  open  beaches,  but 
more  were  in  quiet  nooks  between  large  rocks  where  she  would  have 
barely  room  enough  for  her  wing  expanse.  She  usually  faced  the 
center  of  the  stream  while  ovipositing,  though  once  she  faced  upstream 
and  once  toward  the  bank.  The  pecuUar  perpendicular  position  with 
the  up  and  down  motion  reminded  me  strongly  of  the  manner  of 


Fig.  144.— Vulvae  ULMorA  Ain>  oviPOsnoBs  (ihom  Rss)  dt:  A.  STicpBTBuif  irnxQUxm.  B.  STMPiTEuif 

MATUnNVM.     C.  STXPBTRUlf  ESOTICX7M,  YBNTBAL  YIBW.     P.  SAMB,  LATEBAL  VIEW.     E.  STMFETBUlf 
OOEDX7LEOA8TBE.     F.  UEACO  OTIPOflnBBE. 

oviposition  of  some  crane  flies,  except  that' the  latter  oviposit  in  damp 
soil  and  support  themselves  on  their  slender  legs  while  making  the 
vertical  thrusts.  Figure  146  shows  the  position  of  the  female  while 
ovipositing. 

This  large  shovel-shaped  ovipositor  is  found  in  few  species  of  Odo- 
nata.  It  is  characteristic  of  the  subfamily  Cordulegasterinae  and  is 
f oimd  in  a  few  species  of  the  libellulinae.  This  is  the  third  of  those 
species  Which  have  this  style  of  ovipositor,  in  which  oviposition  has 
been  observed.  After  the  matter  had  puzzled  naturalists  for  many 
years,  oviposition  was  first  observed  for  the  European  CorduUgasUr 
annvlatus  Latreille  by  Ris,  who  described  it  as  follows:  ^ 

CofduUgasUr  {annulafm)^  when  ovipositing,  flew  vertically.  It  thrust  the  hinder- 
most  pointed  part  of  the  abdomen  vertically  in  the  crumbled  limestone  deposit  on  the 
bottom  of  the  very  shallow  water. 

1  Bnt.  News,  vol.  16, 1905,  p.  118. 
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FKW.  145-146.— CORDULKOA8TBB  DORaAUS.     145,  A.  NtMFR  WITH  PBOTJCCTIVE  COAT  OF  ALQAX.     145»  B. 
EXXJYIA.     146.  FkHALB  OVIPOaiTINO  Df  SnUUM  BSD. 


Digitized  by 


Google 


NO.  2192.    DRA00NFLIE8,  CALIFORNIA  AND  NEVADA— KENNEDY.       521 

Later  Williamson  observed  CorduUgaster  rnacvlatus  Selys  of  the 
eastern  United  States  while  in  the  act  of  ovipositing,  which  he  de- 
scribed as  follows:  ^ 

CorduUgaster  maeulatus  was  observed  to  fly  down  from  trees,  alighting  on  algae- 
oovered  rocks  in  the  stream  bed.  On  portions  of  these  rocks  not  cotrered  with  water 
they  crawled  about  in  an  awkward,  almost  crippled  manner,  thrusting  their  abdomen 
with  much  commotion  into  the  algae  beneath  the  water. 

An  interesting  summary  of  our  knowledge  of  oviposition  in  Cordv^ 
legaMer  is  given  by  Dr,  C.  Wesenberg-Lmid  in  Odonaten-Studien.* 

It  is  interesting  to  note  that  this  very  special  form  of  ovipositor 
may  not  be  of  any  great  systematic  significance.  It  occurs  in  all  of 
the  few  cordul^asterine  Odonata  known.  It  is  found  in  the  Ubel- 
luline  genus  Urdcia  (see  fig.  144,  F,  Urdds  ovipositrix  Calvert),  the  sev- 
eral species  of  which  occur  in  South  America  and  have  habits  of  ovi- 
position similar  to  those  of  Cordulegaster  except  that  they  oviposit  in 
the  mud  about  the  water.  More  strange  yet  is  the  fact  that  a  single 
species  of  the  large  genus  Sympetrum  of  the  North  Temperate  Zone 
has  this  same  highly  specialized  ovipositor.  This  species,  Sympetrum 
ccrduUgoBier  (Selys)  (see  fig.  144,  E),  occurs  in  northeast  Asia  and 
nothing  is  known  of  its  habits.  While  the  majority  of  the  Sympe- 
trams  have  no  ovipositor  and  oviposit  by  washing  the  ^gs  from  the 
tip  of  the  abdomen,  one  or  two  Asiatic  species  have  extraordinarily 
long  vulvar  laminae  and  form  a  sort  of  connecting  series  between  the 
numerous  si^ecies  of  Sympetrum  with  no  laminae  or  very  small  ones 
and  this  freak  species,  Sympetrum  cordulegaster  (Selys),  with  the  vul- 
var laminae  longest  and  united  into  a  monster  ovipositor  (see  fig. 
144,  E),  Sympetrum  frequens  (Selys),  with  small  vidvar  laminae  (fig. 
144,  A)  and  Sympetrum  eroticum  (Selys),  from  Japan,  with  very  large 
vidvar  laminae  but  these  not  united  into  an  ovipositor  (fig.  144,  C 
and  D).  Figure  144,  B,  is  Sympetrum  mutatinum  Ris,  an  intermediate 
form.  These  widely  scattered  cases  of  this  special  form  of  ovipositor 
are  an  excellent  example  of  convergent  evolution. 

As  neither  of  the  western  species  of  Cordulegaster  has  been  well 
figured,  I  have  shown  in  the  figures  some  of  the  pecuUarities  of  struc- 
ture and  have  represented  the  color  patterns  diagrammatically. 
Diadema  is  slightly  larger  than  dorsalis.  A  male  and  female  of  dia^ 
dema  measiu'e  as  follows:  Male,  abdomen,  64  mm.,  hiad  wing,  4S; 
female,  abdomen,  65  mm.,  hind  wing,  55.  Male  and  female  of  dorscdis 
measure  as  follows:  Male,  abdomen,  55  mm.,  hind  wing,  44;  female, 
abdomen,  57  mm.,  hind  wing,  45.  As  is  shown  in  the  figures  135, 
diadema^  and  141,  dorsalis,  the  appendageson  s^ment  10  of  the  male  do 
not  differ  noticeably.  Figure  136  shows  the  peculiar  armature  of  the 
tibia  in  (liacJema  which  does  not  differ  from  iheLtia  dorsalis.  Figure  140 
shows  the  organs  of  segment  2  of  the  male  dorsalis,  which  are  very  simi- 

I  Ohio  Nat.,  vol.  7, 1907,  p.  144. 

*  Mltthl.  blol.  Siisswasserlab.  HaDarOd  (Denmark),  No.  16,  p.  187. 


Digitized  by 


Google 


522  PR0CBBDINQ8  OP  THE  NATIONAL  MUSEUM,  rouSSL 

lar  to  those  of  diadema.  These  are  characterized  by  the  very  large 
swollen  head  of  the  penis  and  by  the  tbin  shell-like  anterior  hamules. 
Figure  143  shows  the  eggs  of  dorsaUs  drawn  to  the  same  scale  as  the 
abdominal  segments  9  and  10,  figure  142.  Figures  137,  diademaj  and 
142,  dorsdUa^  show  the  ovipositors  of  the  females.  The  ovipositor  con- 
sists of  alarge  ventral  ovipositor  proper  which  arisesfrom  the  eighth  seg- 
ment and  in  thenymph  is  di  videdlongitudinally .  This  may  be  homolo- 
gous to  the  ovipositor  in  the  Aeshninae.  In  the  concave  dorsal  sur- 
face of  this  lie  a  pair  of  slender  organs  which  in  the  nymph  arise  frcnn 
the  ventral  surface  of  s^ment  9.  These  in  diadema  do  not  extend 
caudad  beyond  the  apices  of  the  appendages  of  s^ment  10,  but  in 
dorsdlis  are  much  longer.  These,  because  they  arise  from  s^ment  9, 
may  be  homologous  to  the  genital  valves  of  the  aeehnine  dragonflies, 
though  their  position  in  the  imagoes  is  just  the  reverse  of  these  parts 
in  the  Aeshninae. 

In  color  the  two  species  are  similar.  The  general  color  in  tenerals  is 
chocolate  brown  Which,  in  age,  may  become  ahnost  black.  The  mark- 
ings are  pure  yellow.  The  frons  in  diadema  is  black  with  a  yellow 
oval  on  its  dorsal  surface  while  in  dorsalis  it  is  yellow  with  a  dark  band 
across  its  anterior  face.  The  markings  of  the  abdomen  in  diadema 
are  characterized  by  the  yellow  oblique  rings  on  segments  3  to  8,  and 
in  dorsalis  by  the  subcircular  dorsal  spots  on  segments  2  to  7.  The 
eyes  in  dorsalis  are  gray.    (See  figs.  133-134  and  138-189.) 

The  nymphs  of  CorduUgaster  are  short-legged,  slow-moving  crea- 
tures and  are  usually  abundant  in  the  streams  of  the  Coast  Mountains. 
They  occur  with  Odogomphus  nymphs  in  the  leafy  trash  of  the  eddies, 
but  are  also  found  crawhng  slowly  about  over  the  bed  of  the  stream. 
Their  very  slow  and  apparently  cautious  movements  do  not  betray 
them,  and  they  carry  with  them  further  protection  in  the  coat  of  long 
hairs  which  collects  dirt  and  on  which  flourishes  a  thick  growth  <^ 
filamentous  algae  (see  fig.  145,  A).  Because  of  this  covering  of  dirt 
and  algae  the  nymph,  though  on  an  otherwise  barren  bottom,  will 
usually  escape  the  closest  scrutiny  of  the  collector,  for  it  does  not 
appear  any  different  from  a  stick  or  stone  covered  with  dirt  and 
aquatic  growths.^ 

At  emergence,  which  takes  place  in  June  (I  found  a  single  exuvia 
May  31),  the  nymphs  crawl  from  1  to  5  feet  up  the  trunk  of  the  nearest 
alder  tree  (see  fig.  145,  B).  A  male  was  reared  in  the  laboratory,  but 
the  hom:  of  emergence  was  not  ascertained.  This  species  spends  four 
years  in  the  egg  and  nymphal  stages. 

The  following  table  shows  the  four  sizes  of  nymphs  I  collected  on 
Stevens  Creek  (Santa  (Jlara  County,  California)  during  the  past  sum- 
mer.   The  measurement  used  is  the  width  of  the  head  (eye  to  eye) ; 

1  On  Missian  Creek,  Santa  Barbara,  Oallfomia,  I  found  nympbs  of  ioraaUt  burled  in  flooculent  silt,  at 
is  described  by  Dr.  J.  O.  Needbam  (N.  Y.  State  Mus.  BuU.  47, 1901»  p.  473)  for  the  yarious  eastern  speda 
of  this  genus. 
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length  is  iinreliabley  for  some  have  swoUen  and  some  have  shrunken 
in  alcohol. 


CoUected. 

1918  brood. 

1917  brood. 

1916  brood. 

1915  brood. 

1914  brood. 

M^y^l,  1914      

mm* 
4 

4 
3.75 

mm. 

mm. 

mm. 

'Do! 

Do 

Do 

6.5 

5.6 

6 

6 

6 

6 

6 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

7 
6.76 

Do 

Do 

8.5 

Do 

8 

Ang.  16, 1914 

4 

Do. 

6.6 
6.5 
6.6 

Do 

Do 

Do 

Numerous 

Do. 

exuviae. 

Do. 

Eg09  from  1014  fe- 
males. 

"With  these  differences  in  size  go  much  more  marked  differences  in 
structure.  In  the  1917  brood  or  smallest  size,  the  wing  pads  are 
minute  triangular  projections,  which  are  erect 
and  do  not  overlap.  In  the  1916  brood  they  are 
2  mm.  long,  and  are  no  longer  erect  but  overlap 
three-fourths  of  their  length.  In  the  1915  brood 
they  are  5  mm.  long  and  assimie  the  adult  shape 
and  position.  In  the  mature  nymph  or  1914 
brood  they  are  9  mm.  long.  The  sex  appears  in 
all  sizes.  In  the  smallest  or  1917  brood  the  fe- 
males are  distinguished  by  a  pair  of  minute  tu- 
bercles at  the  posterior  edge  of  the  ventrum  of 
segment  8.  In  the  next  size,  1916,  these  are  dis- 
tinct triangular  projections,  though  very  minute, 
while  in  the  next  size,  1916,  they  assume  the  adidt  shape  but  are  only 
half  the  length  of  segment  9,  while  in  the  adxdt  nymph  they  are 
slightly  longer  than  segment  9.  The  male  organ  on  segment  2  is  less 
apparent,  being  distinct  in  the  adult  stage  only. 

The  nymphs  of  both  dorsalis  and  diadema  have  been  described  by 
Needham*  (fig.  147  is  copied  from  Needham's  description  and  shows 
the  divided  median  tooth  of  the  middle  lobe  of  the  labium  in  the  two 
species). 


147 

Fia.  147.—DIVIDBD  MEDIAN 

tooth  of  iciddlb  lobb  07 
ntmphal  labium  (from 
Nkbdham).  a.  Cobdu- 
lboastbb  dobsaus.  b. 
cobditlboastbe  diadb- 


1  Proo.  U.  S.  Nat  Una,,  toL  27, 1904,  pp.  690, 097. 
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9.    NOTES   ON   PROGOMPHUS  BOREALIS,   WITH   A  DESCRIPTION  OP 

ITS  NYMPH. 

This  western  Progomphus  is  apparently  widely  distributed  through- 
out California/  but  during  the  summer's  collecting  I  have  seen  not 
more  than  ten  or  twelve  specimens  on  the  wing.  Perhaps  the  expres- 
sion "widely  distributed"  should  be  used  with  some  qualification  as 
under  it  I  have  included  the  evidence  from  the  wide  distribution  of 
the  nymphs,  which  I  have  ascribed  to  this  species.     These  nymphs 


FlOS.  148-154.— PBOOOMPHT7S  BOBEAUS.     148.  COLOS  PATTERN.     149.  8EOMEMT8  9  AND  10  OF  TBMALB. 
UO-151.  SBOMSMT  2  OF  MALE.     153-164.  BSOmilT  10  OF  MALI. 

seem  to  occur  in  the  drifting  beds  of  all  the  sand-bottomed  streams  of 
central  and  southern  California  where  there  is  a  permanent  flow  of 
water. 

I  have  the  following  records  of  adults:  Chico  River,  five  miles  east 
of  Chico,  California,  several  males  caught  on  Jime  17,  1914;  Coyote 
Creek,  San  Jose,  California,  two  seen  on  July  4,  1914.  Mr.  Fordyce 
Grinnell,  jr.,  has  collected  specimens  at  Los  Angeles,  May  27,  1900, 
and  on  Moimt  Wilson,  August  3,  1904.  He  has  also  a  record  from  the 
Santa  Rosa  Mountains  (Riverside  County,  California)  and  a  specimen 
from  the  San  Jacinto  Mountains,  California,  at  an  elevation  of  2,500 
feet,  this  taken  Jime  17,  1908.*    The  nymphs  associated  with  this 


>  Calvert  (BioL  Cent.  Amer.,  p.  151)  reoordt  boreaUi  from  both  Oregon  and  Arizona  aa  well  as  from  i 
em  ICezioo,  where  it  extends  down  the  west  edge  of  the  plateau  as  far  as  Uruapan. 

s  In  August,  1915, 1  found  horealit  abundant  in  the  Mc^ave  River  at  Victorville.  None  were  found  In 
the  Owens  River  Valley  nor  in  the  Lehontin  Basin.  Apparently  it  does  not  occur  immediately  east  of 
the  Sierras. 
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species  were  common  in  the  American  River  at  Sacramento,  Kings 
River  at  Readley,  the  San  Joaquin  at  Friant,  and  Kern  River  at 
Bakersfield)  which  are  all  wide,  shallow  streams  with  beds  of  drifting 
sand. 

Apparently  this  species  has  a  long  season  on  the  wing  as  Orinnell's 
records  are  from  May  to  August.  On  the  Chico  River  the  few 
individuals  I  saw  were  flying  about  a  quiet  pool  at  the  head  of  a  long 
rapids  and  when  not  in  motion  were  seated  on  snags  in  the  water 
or  on  the  gravelly  shore.  Their  habits  seemed  much  like  those  of 
Ophiogompkus  bison  with  which  they  were  associated,  except  that 
they  were  much  more  wary  and  difficult  to  capture.  Their  large  siae, 
slender  abdomen  and  peculiar  brown  thorax  readily  distinguish  them 
in  the  field  from  any  other  western  gomphine. 

Both  the  imago  and  nymph  of  this  slender,  graceful  species  differ 
widely  in  structure  from  any  other  western  gomphine.  The  anterior 
hamules  in  the  male  are  covered  by  wide  laminae  on  the  posterior 
hamides  and  the  semin^  vesicle  is  invaginated  on  its  anterior  face, 
which  makes  a  deep  hollow  in  which  the  two  long  filaments  of  the 
penis  are  coiled  when  in  repose.  The  inferior  appendage  of  the 
tenth  segment  is  divided  to  its  base,  making  a  pair  of  inferior  append- 
ages.    (See  figs.  150-154.) 

In  life  Progamphvs  borealis  is  noticeable  for  the  reddish  brown  of 
the  front  of  the  thorax  and  the  yellow  abdomen  with  the  large  black 
triangles  on  segments  3-^8.    In  detail  the  color  is  as  follows: 

Male. — ^EiUtire  face  gray  but  horizontal  surface  of  frons  pale 
brownish;  vertex  dark  brown,  lighter  posterior  to  the  ocelli;  occiput 
gray  with  brownish  tinges;  eyes  gray.  (I  find  that  I  have  omitted 
the  live  eye  color  in  my  field  notes.)  Upper  third  of  postoccipital 
region  dark  brown,  lower  two-thirds  creamy  with  a  horizontal  brown 
stripe.     (See  fig.  148,  A.) 

lliorax  with  anterior  surface  pale  brown  and  sides  pearly  gray. 
The  following  markings  occur:  An  obscure  reddish  brown  stripe  on 
each  side  of  the  middorsal  carina,  these  stripes  wedge  shaped,  with 
the  wide  end  below;  a  wide  reddish  brown  humeral  stripe,  and 
anterior  to  this,  separated  by  a  pale  line,  a  second  wide  stripe,  the 
upper  end  of  which  usually  connects  with  the  upper  end  of  the  wedge 
stripe  next  the  middorsal  carina;  a  brown  spot  on  the  metathoracio 
spiracle  and  the  second  lateral  suture  brown;  legs  with  coxae  pale, 
femora  pale  with  black  apices  and  a  black  stripe  on  the  upper  and 
posterior  surface  of  each;  tibiae  and  tarsi  black;  wings  hyaline 
except  a  reddish  brown  fleck  at  base  which,  in  the  costal  and  sub- 
costal spaces,  does  not  reach  beyond  the  basal  subcostal  crossvein. 
There  is  no  color  in  the  origin  of  the  sectors  of  the  arculus,  as  occurs 
in  the  eastern  species,  Progomphis  ohseurus;  costa  yellow,  ptero- 
stigma  jet  black. 
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The  abdomen  is  creamy  yellow  with  the  following  intense  black 
markings:  The  upper  half  of  segment  1,  an  irregular  triangular  spot 
on  side  of  segment  2,  an  approximately  triangular  spot  on  the  side 
of  each  of  segments  3-7;  the  apex  of  each  of  these  is  at  the  anterior 
end  of  the  segment,  and  the  two  spots  on  the  opposite  sides  of  any 
segment  meet  dorsally  across  the  apical  end;  sides  of  segments 
8-10  heavily  mottled  with  black;  superior  appendages  yellow;  inferior 
black. 

Female. — Colored  as  is  the  male,  but  the  side  of  segment  2  with 
two  horizontal  black  stripes  and  segment  10  largely  yellow.  (See  fig. 
148,  B;  149.) 

Five  Chico  males  measure  as  follows: 

Abdomen^  42-44  mm.;  hind  wing,  30.  Two  females  from  Los 
Angeles  measure,  abdomen,  43  mm.,  hind  wing,  33-34. 

'nie  nymph  of  this  species  is  more  highly  specialized  for  burrowing 
than  any  other  odonate  nymph  with  which  I  am  familiar.  It  is  the 
most  frequently  occurring  form  of  lai^  insect  life  found  in  the  sand 
beds  of  die  rivers  of  central  and  southern  California. 

All  the  rivers  of  California  originate  in  the  mountains  as  swift, 
clear  streams,  but  nearly  all  before  reaching  the  sea  have  almost 
level  lower  courses  where  they  lose  their  swiftness,  become  warm 
and  meander  over  beds  of  shifting  white  sands.  These  sand  beds 
are  so  unstable  that  they  actually  flow  with  the  water  though  at  a 
much  slower  rate.  Perhaps  this  needs  further  explanation.  A  good 
example  is  that  of  the  Eem  River  at  Bakersfield.  Above  the  intake 
of  the  irrigating  canal  in  the  latter  part  of  summer  this  river  was  on 
an  average  a  foot  deep  and  one  hundred  feet  wide.  Its  bed  was  of 
pure,  loose  sand.  Th^  was  formed  by  the  current  into  sand  ripples 
which  faced  with  their  steep  slope  down  stream.  The  sand  was  in 
constant  movement  as  the  current  carried  sand  from  the  upper 
gradual  slope,  up  over  the  crest  of  each  ripple  to  let  it  drop  down  the 
steeper  downstream  slope.  Where  there  were  eddies  and  turns 
these  sand  ripples  became  waves  in  size,  being  frequently  six  inches 
to  a  foot  high  though  they  were  usually  less  than  6  inches  in  height. 
In  such  a  stream  the  bottom  inch  of  water  is  turbid  with  moving  sand. 

It  is  in  such  an  unstable  environment  that  Progomphus  flourishes. 
Only  once  or  twice  have  I  actually  found  nymphs  in  the  flowing 
streams  but  in  any  side  channel  where  the  water  has  ceased  to  flow 
the  sand  bed  is  marked  in  all  directions  by  the  curving  burrows  of 
these  wandering  nymphs.  They  burrow  in  the  loose  upper  stratum 
of  sand  and  just  deep  enough  to  cover  the  back.  Usually  the  tenth 
segment  protrudes.  I  have  traced  burrow  tracks  that  were  from 
ten  to  fifty  feet  long.  If  one  arrived  at  the  fresh  end  of  the  burrow 
before  some  water  fowl  had  found  it  the  nymph  would.be  found 
spasmodically  burrowing  forward.  These  nymphs  could  burrow  as 
rapidly  as  the  average  nymph  can  walk.    Only  sudi  vigor  and  speed 
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could  save  an  insect  of  this  size  from  being  buried  in  the  moving 
sand. 

The  nymph  of  Progomphua  has  been  described  by  Dr,  J,  G.  Need- 
ham  as  follows:  ^ 

Head  depressed,  slopiiig  anteriorly,  cordate,  broadly  notched  behind;  hind  angles 
rounded.  Antennae  inserted  into  cylindroid  elevationB  on  the  front,  depressed  and 
incurved  so  as  to  ahnost  surround  the  pilot-shaped  labrum:  two  basal  joints  very  short; 
third,  twice  as  long  as  the  two  basal  combined,  slightly  flattened  and  upcurved  at  the 
tip;  fourth  joint  small,  one-third  to  one-fifth  [obtcwms]  as  long  as  the  third,  slender 
and  strongly  recurved. 

Labium  rather  small,  reaching,  when  folded,  to*  the  bases  of  the  middle  legs;  sub- 
mentum  shortened;  mentum  narrowed  at  its  proximal  end,  its  median  lobe  promi- 
nent, roimded,  fringed  with  a  row  of  fiabellate  scales  whose  bases  are  overlaid  by 
another  row  of  shorter  semicylindrical  scales;  beneath  this  fringe,  the  margin  cut  into 
a  series  of  obscure  rectangular  teeth;  lateral  lobes  short,  nearly  straight,  unarmed, 
roimded  at  apex;  movable  hook  stout,  moderately  incurved,  and  tapering. 

Thorax  sloping  to  the  head  and  to  the  bases  of  the  legs;  prothorax  of  unusual 
dimensions  on  the  dorsal  side,  its  hind  margin  on  line  with  the  bases  of  the  hind  legs, 
being  extended  back  upon  the  other  thoracic  segments,  shield  8hiq[>ed,  with  a  short 
collar  close  behind  the  head.  Wing-cases  strongly  divergent  Legs  conspicuously 
fosBorial,  fore  legs  approximate  to  the  sides  of  the  head,  bearing  shields  of  stiff  hairs 
behind  which  the  middle  legs  may  be  brought  forward.  Middle  legs  approximated 
on  the  venter,  rotated  downward  and  extended  horizontally  close  under  the  fore 
legs.  Hind  legs  longer,  more  nearly  normal,  directed  posteriorly.  Fore  tarsi  with 
soles  facing  laterally;  middle  tarsi  rotated  on  tibi»  so  as  to  point  backward;  hind 
tarsi  elongate,  the  third  segment  about  as  long  as  both  basal  segments,  its  claws  sharp 
and  long;  claws  of  fore  and  middle  tarsi  short  and  blunt.  Each  femur  with  a  distal 
anterior  process  which  rests  against  and  supports  the  tibia  when  moved  backward. 

Abdomen  spindle-shaped  [obscwrus]^  segments  about  equal,  the  ninth  a  little  longer 
than  the  others;  dorsal  hooks  variable,  rudimentary,  more  or  less  well  represented  on 
segments  2  to  9  [ohscwrtu].  Lateral  spines  on  5  to  0  [ohscwrus],  on  5  rather  minute. 
Appendages  slender,  tapering,  superior  and  inferiors  equal,  about  one  third  longer 
than  segment  10,  laterals  about  half  as  long  as  the  others. 

The  preceding  description  was  written  for  the  eastern  species^ 
Progomphas  ohscurus  (Rambur).  I  believe  the  Pacific  coast  form  to 
be  a  distinct  species,  so  it  would  have  to  be  called  Progomphus  horealis 
McLachlan.  It  differs  in  the  imago  in  being  larger  than  obscurua 
and  in  having  a  single  row  of  dentidee  on  the  inferior  side  of  the  male 
superior  appendages  (fig.  154).  In  obscwniSj  as  pointed  out  by  Cal- 
vert,* the  posterior  end  of  this  row  is  double  or  treble. 

I  have  quoted  the  description  of  obacurvs  from  Needham  and  have 
figured  the  horealis  nymph  to  show  that  the  differences  between  the 
two  species  are  more  conspicuous  in  the  nymph  than  in  the  adult.  (See 
figs.  155-163.) 

The  specific  characters  of  the  borealis  nymph  may  be  given  as 
follows: 

Length  shorter  than  that  of  obscurua  nymph  and  width  greater  so  that 
the  borealis  nymph  has  none  of  the  appearance  of  extreme  slendemess  as 

I  Needham  and  H^.,  BuU.  m.  State  Lab.  Nat.  Hist.,  yol.  6,  art  1, 1901,  pp.  55.^ 
*  9loL  Ccot^  Aanr.,  KBor.,  p.  IIB. 
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in  ohscarua.^    Fourth  segment  of  antenna  nearly  one-half  as  long  as 
third  (in  olscurua  one-third  to  one-fifth.)     Abdomen  with  lateral 


FIO6. 155-163.~PSOOOMrHI7S  B0REALI8,  NTHPH.     167.  EntST  LEO.     158.  HEMTUM,  DETAIL.     150.  HSAD. 

160.  HZMTUM.   161.  Segments  9  and  10  of  male.   162-163.  Beomsnts  9  and  10  of  female. 

spines  on  s^ments  3-9  (in  ohscurus  on  5-9) ;  dorsal  spines  on  seg- 
ments 1-9,  those  on  segments  1-3  large  and  recurved,  the  remainder 

1  Needham  and  Hart.,  Bull.  HI.  State  Lab.  Nat.  Hist.,  vol.  6,  art  1, 1901»  p.  04,  pL  l,fl^  9, 
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minute  (in  ohscurua  on  s^ments  2-9,  and  only  that  on  segment  2 
developed). 

Length  of  abdomen,  18  to  20  mm.;  width  of  abdomen,  7;  length  of 
hind  femur,  4. 

10.    THE  WESTERN  SPECIES  OF  OPHIOGOMPHUS,  INCLUDING  A  NEW 
SPECIES  AND  TWO  NEW  VARIETIES. 

OpMogomphvs  is  a  genus  in  which  nearly  all  of  the  species  Uve  on 
streams  or  lakes  which  have  gravelly  beds  or  beaches.  Because  of 
this  preference  of  Ophiogomphtia  in  the  matter  of  environment  nearly 
all  of  the  species  are  restricted  to  either  the  Appalachian  region  or  to 
the  moimtainous  portions  of  the  western  half  of  the  United  States. 
In  Muttkowski's  catalogue  six  species  ^  are  listed  from  this  western 
region.  In  my  collecting  during  the  past  two  summers  I  have  taken 
all  these  six  species  except  montanuSf  and  pJuderatus,  which  Prof.  J.  G. 
Needham  described  from  a  single  male  captured  on  the  Willamette 
River  of  Western  Oregon.*  The  individuals  of  OpTmgomphuSy  while 
apparently  emerging  in  considerable  numbers,  are  scarce  and  seldom 
found  except  on  gravel  bars  or  gravelly  rapids,  which  are  places 
usually  avoided  by  collectors.  Occasionally  the  odonatist  stumbles 
onto  a  place  where  a  single  species  is  very  abundant.  Severus  was 
abimdant  on  Satus  Creek,  in  Yakima  Coimty,  Washington.  Ocd- 
dentis  was  abundant  in  the  two  acres  of  sagebrush  at  the  mouth  of  the 
Umatilla  River  in  Oregon,  and  morrisoni  was  common  on  the  north 
beach  of  Donner  Lake,  California.  But  during  the  more  than  three 
months  of  actual  field  work,  the  most  of  which  was  spent  on  streams, 
a  half  dozen  specimens  of  Ophiogomphus  after  having  walked  6  or  7 
miles  of  stream  was  considered  a  good  days  catch. 

The  imagoes  of  the  various  species  spend  the  greater  part  of  their 
time  seated  on  gravel  bars  from  which  they  fly  up  at  intervals  to  catch 
insects  or  to  intercept  individuals  of  their  own  kind.  They  are  rarely 
found  far  from  running  water. 

Copulation  is  a  lengthy  affair.  The  male  usually  captures  the 
female  as  she  flies  along  the  water's  edge  on  her  business  of  oviposi- 
tion,  when  he  grasps  her  head  with  his  feet  and  then,  bending  his 
abdomen  forward,  grasps  her  occiput  with  his  claspers  while  freeing 
his  feet.  She  in  the  meantime  bends  her  abdomen  forward  and  copu- 
lates. After  a  short  nuptial  flight  the  pair  settles  on  some  bush  and 
remains  in  copulation  many  minutes.  In  ovipositing  the  female 
deposits  the  eggs  in  swift  water,  usually  on  rapids,  where  she  flies 
back  and  forth  dipping  the  tip  of  her  abdomen  in  the  stream.  Though 
the  eggs  are  laid  on  the  shallow  rapids,  the  nymphs  during  the  latter 
part  of  their  life  live  in  the  muddier  bottom  of  the  quieter  water,  for 

1  Sequoiarum  was  described  by  Miss  Bntler  in  Can.  Ent.,  vol.  40, 1914,  p.  846,  but  is  a  synanym  of  bUon, 
*  Since  aijiTing  at  Cornell  University  I  have  examined  the  type  of  pkaUratut  and  find  it  to  be  a  form 
of  ocddentit, 

65008**--Proc.N.M.voI.52— 17 34 
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the  exuviae  are  usually  found  along  the  edges  of  the  deeper  pools. 
Nymphs  of  severua  from  Satus  Creek,  Washington,  indicate  a  three- 
year  period  for  their  life  cycle.    See  pp.  544-649  for  nymphs. 

Mites  rarely  infest  the  species  of  this  genus,  and  as  imagoes  they 
have  few  enemies  except  the  birds  which  attack  them  while  tenends. 
Ophiogamphus  morrisoni  on  Donner  Lake  was  seriously  attacked 
by  robins  while  emerging.  As  with  many  western  species  the  most 
serious  cause  of  premature  death  among  imagoes  seemed  to  be  the 
occasional  cold  rains  which  come  even  in  desert  regions.  On  Satus 
Creek  I  have  seen  severus  practically  wiped  out  for  the  first  day  or  two 
after  a  rain  and  regaining  its  numbers  only  after  more  had  emerged. 
Very  old  imagoes  show  a  condition  which  might  be  called  the  ''stag- 
gers." They  appear  weak  or  drunk  and  on  alighting  will  commonly 
fall  over  on  their  sides  and  regain  their  feet  with  difficulty. 

The  following  notes  cover  the  species  of  Ophiogamphus  I  have  taken 
in  California  and  Nevada.  With  them  I  have  included  Ophiogamphus 
severua  mantanus  and  a  new  species  from  Arizona,  though  neither  has 
been  recorded  from  this  territory.  Hagen's  reference  of  severus  in 
Nevada  is  probably  nevadensis.  It  is  probable  that  severus  will  be 
found  in  the  northern  part  of  this  area  and  that  the  new  species,  ari- 
zonicuSf  will  be  found  in  the  southern  part. 

The  forms  listed  fall  into  the  following  fom*  groups: 

Females  without  occipital  spines. 

Group  I.  a^  Size  small  (abd.,  male,  34-36  mm.);  humeral  suture  with  a  narrow 
stripe  preceded  by  an  oval  spot;  posterior  hamules  broadly  truncate. 

6* .  Pale,  markings  brown teverus. 

V,  Markings  black montanus. 

d*.  A  double  humeral  stripe  (the  antmor  stripe  sometimes  reduced  to  an 

oval  spot  ID.  nevadensis);  posterior  hamules  pointed. 
6^.  Size  small  (abd.,  male,  35-^  mm.);  superior  appendages  of  male 
usually  shorter  than  inferior;  markings  intense  black;  hu- 
meral stripe  double,  broad  and  black morrisonL 

C.  Size  larger  (abd.,  male,  37-39  mm.);  pale  colors  ashy;  markings  re- 
stricted; lateral  stripe  widely  interrupted  on  segments  3  and  4; 
humeral  stripe  double,  but  each  stripe  narrow  or  the  anterior 

reduced  to  an  oval  spot nevadensis. 

Females  with  two  occipital  spines. 

Group  II.  a^  Occipital  spines  short  and  widely  spaced;  male  with  inferior  append- 
age one-half  length  of  superiors;  humeral  stripe  reduced  to  a  line 

and  an  antm<»r  oval  spot arizonicus. 

Group  III.  a'.  Occipital  spines  slender  and  close  together;  male  superior  append- 
ages long  and  cylindrical,  the  inferior  three-fourths  length  of  super- 
iors; humeral  stripe  broad,  heavy,  and  usually  double bison. 

Females  with  four  occipital  s^nnes. 

Group  IV.  a>.  A  black,  broad,  double  humeral  stripe;  entire  pattern  heavy;  male 
inferior  appendage  with  inferior  profile  almost  semicircular. 

oeddentis, 

(^.  Same  as  for  a>  but  paler,  the  entire  pattern  brownish  instead  of 

black californicus. 
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Live  eoloTSj  male. — ^Thorax  green,  abdomen  yellow,  markings  dark 
brown. 

Face  yellow;  eyes  gray;  vertex  black;  rear  of  head  yellowish; 
occiput  yellow.     (See  fig.  192.) 

Thorax  in  tenerals  and  young  specimens  dear  pale  green  which 
turns  yellowish  oliye  in  old  specimens.  It  is  marked  as  follows: 
Middorsal  carina  narrowly  brown,  which  color  extends  along  the  an- 
tealar  sinus  to  the  humeral  suture.  This  is  narrowly  brown  and  in 
some  specimens  the  brown  extends  ventrad  on  the  suture  posterior 
to  the  mesinfraepistemum.  A  small  oval  spot  on  the  upper  end  of 
the  mesepistemum.  (This  spot  distinguishes  the  species  except  from 
arizonicfiis  and  some  individuals  of  nevadensis.)  L^  creamy  with  an 
external  black  stripe  on  the  femur  of  the  first  pair  (in  some  specimens 
on  the  outer  half  only),  and  on  the  distal  half  of  the  femur  of  the 
second  and  third  pairs;  tibiae  black  with  an  external  yellow  stripe; 
tarsi  black.  Costa  yellow;  pterostigmas  gray,  even  in  old  speci- 
mens. 

Abdomen  lemon  yellow  above  the  lateral  markings,  except  on  sides 
of  segments  1  and  2,  which  are  greenish;  below  the  lateral  markings 
the  sides  pure  white.  A  sawtoothed  brownish  black  lateral  stripe 
on  segments  2-9.  In  most  males  this  stripe  is  broken  into  a  series  of 
detached  triangular  spots,  one  on  the  side  of  each  segment,  *  S^ment 
10  with  obscure  traces  of  this  band.  In  old  specimens  the  green  of 
the  thorax  becomes  yellowish  olive,  and  the  abdominal  yellow  deepens 
to  a  chrome  especially  on  the  sides  of  segments  7-10.  In  sudi  old 
specimens  the  dark  antehumeral  spots  fade  and  frequently  disappear 
altogether. 

Female. — Colored  similarly  to  themalebut  the  dark  on  the  legs  more 
restricted  and  the  triangular  spots  on  the  abdomen  lengthened  and 
widened  on  the  proximal  end  of  each  segment  so  as  to  give  the  effect 
of  a  continuous  sawtoothed  lateral  band. 

The  female  is  readily  distinguished  from  the  females  of  other  species, 
except  arizonicua,  by  the  narrow  humeral  stripe  and  the  small  oval 
antehumeral  spot.  (Some  females  of  nevadensis  may  be  colored  thus, 
though  the  specimens  I  have  possess  the  double  humeral  stripe.) 
Both  sexes  are  distinguished  from  nevadensis  by  the  lack  of  black  on 
the  second  lateral  suture  of  the  thorax.  The  males  are  distinguished 
by  the  spatulate  tips  of  the  posterior  hamules.     (See  figs.  193-197.) 

Abdomen,  male,  34-36  mm.;  female,  35-36;  hind  wing,  male,  28-29 
mm.;  female,  81-32. 

The  only  place  I  have  found  this  species,  with  the  exception  of  Uma- 
tilla, Oregon,  where  I  collected  two  specimens,  is  on  Satus  Creek,  Ya- 
kima County,  Washington,  where  it  is  abundantfrom  June  15  to  August 
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15.    The  eggs  are  laid  on  the  riffles.    In  ovipositing  the  females  oper- 
ate from  stones  in  the  rapids.    A  female  wiU  fly  out  from  a  seat  on  a 


F108. 164-109.— OrmoooMPHus  bison.   164.  Color  rAnsBM.   166.  Bamjjimb,   166-167.  UAUt,  Ams- 
DAOES.  168.  Vulva.   169.  Occiput  or  femalk. 

FlOS.  170-177.— OPmOOOMTHUS  MOKRISOMI. 

FlOS.  178-186.— OPmOOOMFHUS  mobbboni  veyadkhsbl 

stone,  make  one  tap  on  the  water  with  her  abdomen,  and  then  return 
to  rest  for  a  moment,  when  she  repeats  the  single  tap.  The  imagoes 
emerge  during  the  middle  of  the  day  from  the  deeper  pools. 
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Male. — Entire  face  yellow,  except  the  posterior  third  of  the  horir 
zontal  surface  of  the  frons.  Vertex  black.  Occiput  yellow.  ]^ar 
of  head  yellow,  edged  with  black  along  dorsal  border.    (See  fig.  186.) 

Prothorax  black  with  an  oval  yellow  spot  on  each  side  of  posterior 
lobe. 

Mesothorax  and  metathorax  yellowish  (green  in  life)),  with  the 
following  black  markings:  A  broad  middorsal  stripe,  twice  as  wide 
below  as  above.  Alar  ridges  black,  the  sinus  pale.  A  narrow 
sharply  edged  humeral  stripe  widening  to  an  oval  in  its  upper  half, 
anterior  to  which  is  an  oval  spot  which  in  some  specimens  is  two-thirds 
the  length,  of  the  humeral  suture.  Mesinfraepistemum  with  a  black 
line  across  its  upper  half.  A  black  stripe  curving  caudad  from  the 
lower  end  of  the  humeral  stripe  around  the  ventral  end  of  the  mese- 
puneron  and  rising  dorsad  to  terminate  just  anterior  to  the  meta- 
thoracic  spiracle.  Second  lateral  suture  narrowly  black,  this  con- 
tinued ventrad  around  the  upper  side  of  the  metinfraepistemum. 
Coxae  and  femora  pale  (cream  in  life));  the  dorsal  surface  of  the  fore 
femora  black;  the  apical  half  of  the  dorsal  surface  of  the  hind  femora 
black;  the  black  on  the  middle  femora  intermediate  in  extent. 
Tibiae  black  with  an  external  pale  stripe.  Tarsi  black.  Ptero- 
stigmas  brown. 

Abdomen  colored  as  follows: 

Segment  1  yellow  with  a  pair  of  dorsal  black  spots. 

Segments  2 — 10  with  the  dorsum  black,  each  containing  a  mid- 
dorsal  roughly  triangular  yellow  spot  extending  from  the  base  to  the 
apical  fourth;  this  spot  on  each  segment  and  sUghtly  constricted  at 
the  vertical  carinae  with  its  broad  end  cephalad.  Appendages  yel- 
low. Probably  in  life  the  side  of  segment  2  is  yellow,  of  3-6  white  and 
7-10  rich  yellow.     (See  figs.  186-189.) 

Female. — Coloration  identical  with  that  of  the  male.  (See  figp. 
190-191.) 

Measurements. — ^Male,  abdomen,  36-37  mm.;  hind  wing,  30-31; 
female,  abdomen,  34-38  mm.;  hind  wing,  32. 

In  the  Cornell  collection  are  four  males  and  four  females  of  an 
OphiogompTius  which  has  appendages  similar  to  those  of  severaa  but 
has  a  very  dark  coloration.  The  preceding  description  is  based  on 
these,  which  bear  the  label  "  Y  P.,*  Aug."  They  also  bear  the  label 
morUarmSf  having  been  identified  by  Prof.  J.  G.  Needham.  The 
superior  appendages  of  the  male,  while  resembling  those  of  severus 
closely,  are  slightly  more  bulbous  at  the  apex,  the  inferior  is  slightly 
longer  than  in  severus  and  the  apex  of  the  posterior  hamide  hardly  as 
truncate.  Nevertheless,  all  these  differences  are  so  slight  as  to  be 
negligible. 


1  Yellowstone  Park. 
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The  coloration,  however,  is  remarkable  in  the  extent  of  the  black 
markings,  which  give  the  species  the  appearance  of  morriaani,  except 
that  the  antehnmeral  black  stripe  is  reduced  to  an  oval  spot.  Tliis 
form  is  of  interest  because  the  Columbia  River  form  is  pale  (the  true 
severus  form)  and  the  State  of  Colorado  form  is  also  pale  (probably  the 
true  severus),  while  this  form  (morUanus)  is  intermediate  geographi- 
cally, but  very  dark.  This  darker  form  may  be  due  to  the  great  alti- 
tude of  YeUowstone  Park. 

It  is  possible  that  a  more  extensive  survey  of  the  Northwest  will 
show  that  severus,  morUanus^  morrisoni  and  nevadensis  are  forms  of 
the  same  species.  Some  males  of  both  morrisoni  and  nevadensis  have 
appendages  very  similar  to  those  of  severus  and  montanus  (see  figs. 
177,  180,  188, 194).  The  resemblance  occurs  also  in  the  nymphs,  as 
these  have  three  pairs  of  lateral  abdominal  hooks  in  severus,  mor- 
risoni, and  nevadensis.    The  nymphs  of  montanus  are  unknown. 

OPHIOOOMPmJS  MORRISONI  Btifm. 

Live  colors,  male. — Olive  green  thorax  and  chrome-yellow  abdomen; 
markings  intense  black.     (See  fig.  170.) 

Face  greenish-yellow  with  a  narrow  black  line  above  the  labrum 
and  usually  another  above  the  nasus.  Dorsal  surface  of  frons  black 
on  its  posterior  half;  vertex  black  except  an  oval  spot  posterior  to 
the  postocellar  ridge;  occiput  yellow.    Eyes  gray,  darker  above. 

Thorax  olive  green  with  the  following  intense  black  markings: 
Middorsal  stripe  2  mm.  wide  at  the  bottom  and  narrower  above; 
antealar  ridge  and  sinus  covered  by  a  line  1  mm.  broad,  which  con- 
nects with  a  double  humeral  stripe  2  mm.  broad.  This  humeral  stripe 
has  a  narrow  green  stripe  running  the  entire  length  of  its  central 
line;  this  green  stripe  0.5  mm.  wide  below.  A  stripe  1  mTn.  broad 
borders  the  mesinfraepistemomi  above  and  posteriorly,  and  connects 
with  a  similar  stripe  on  the  dorsal  half  of  the  metinfraepistemum. 
Lower  third  of  first  lateral  suture  black.  A  stripe  0.5  mm.  wide 
runs  from  the  antealar  sinus  below  the  fore  wing  to  the  second  lateral 
suture;  a  stripe  on  the  second  lateral  suture  0.5  mm.  broad.  Legs 
pale  greenish  gray;  the  femora  with  a  heavy  external  (dorsal)  stripe 
the  full  length,  which  is  less  heavy  or  interrupted  on  the  hind  femur; 
tibiae  black  with  an  external  pale  stripe;  tarsi  black.  Costa  yellow; 
pterostigmas  brown. 

Abdomen  intense  chrome  yellow  above,  greenish  yellow  on  sides  of 
segment  1,  yellow  on  sides  of  segments  2,  and  7-10,  and  white  on 
the  sides  of  segments  3-6.  Markings  intense  black  as  follows:  A 
band  1.5  mm.  wide  on  the  upper  side  of  segment  1  running  caudad 
and  meeting  its  fellow  on  the  middoisal  apex  of  segment  2;  a  spot  on 
the  anterior  end  of  segment  1  and  a  spot  posterior  to  the  auricle;  a 
lateral  stripe  extending  from  segments  3-10  which  is  broken  into  a 
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series  of  triangular  spots,  one  each  on  segments  3, 4,  and  5  and  which 
widens  caudad  to  1.5  mm.  on  segment  ^.  On  each  segment  a  broad 
band  across  the  apical  end,  occupying  the  apical  fourth  on  segments 
3,  4y  and  5,  apical  third  on  6  and  7,  and  apical  half  on  8  and  9. 
In  some  specimens  the  lateral  bands  are  most  widely  connected  dor- 
sally  on  segment  6,  being  less  widely  connected  on  segments  7-9. 
No  connecting  apical  band  on  segment  10.  Appendages  yellow.  Api- 
cal ventral  angles  of  segments  3-^  with  a  black  spot.  (See  also  figs. 
171-173.) 

FeTTuUe. — Colored  similarly  to  the  male  but  some  of  the  females  have 
black  on  the  mesinfraepistemum  greatly  reduced  or  in  one  specimen 
even  lacking.  Usually  the  spots  in  the  apical  ventral  angles  of  seg- 
ments 3-*  are  detached.     (Vulva,  fig.  174,  occiput,  fig.  175.) 

In  some  specimens  of  both  sexes  the  two  parts  of  the  humeral  stripe 
are  separated  for  their  entire  length.  Such,  while  resembling  nem- 
densis,  never  have  the  black  stripes  as  narrow  (see  figs.  176  and  184). 
This  species  differs  from  the  other  western  species  in  its  intense  var- 
nished appearance  due  to  the  scanty  pile. 

Abdomen,  male,  35-36  nmi.;  female,  36-37.5;  hind  wing,  male, 
28-30  mm;  female,  32-33. 

This  is  the  only  species  of  Ophiogomphus  I  have  found  in  the 
Transition  and  Canadian  Zones.  It  occurred  in  Oregon  on  the  Big 
Meadows  of  the  Deschutes,  18  miles  south  of  Bend,  which  lie  at  an 
elevation  of  about  4,000  feet.  Here  it  was  associated  with  northern 
species  such  as  occur  at  sea  level  in  northern  Washington  or  southern 
Canada.  On  Lake  Tahoe,  which  has  an  elevation  of  6,000  feet,  on 
August  1,  I  collected  a  single  male  of  this  species  at  the  mouth  of 
Emerald  Bay.  In  a  week's  collecting  along  the  shores  of  the  lake 
this  was  the  only  specimen  of  OpTdogompJiua  I  saw.  Collecting  on 
Tahoe  may  have  been  better  at  one  time,  for  the  Reclamation  Service 
has  recently  raised  the  lake  level  several  feet  by  a  dam  across  its 
outlet,  which  has  very  evidently  disturbed  the  littoral  fauna. 

The  place  where  morrisoni  occurred  in  its  greatest  abundance  was 
on  Donner  Lake,  which  has  an  elevation  of  5,000  feet,  or  1,000  feet 
lower  than  Lake  Tahoe.  Here  it  was  associated  with  almost  the 
same  series  of  northern  forms  as  were  found  with  it  on  the  Big  Meadows 
in  Oregon.  Three  distinct  kinds  of  beaches  occur  around  this  lake. 
At  its  western  end  is  pure  sand  where  GompJius  donneri  occurs. 
Along  the  northwest  shore  is  a  series  of  gravel  beaches  which  are 
gradually  displaced,  as  one  passes  toward  the  east  end  of  the  lake, 
by  cobble  beaches.  At  the  eastern  end  near  the  outlet,  gravel  occurs 
again.    Ophiogamphus  morrisoni  is  found  on  these  gravel  beaches. 

The  males  rest  on  the  cobblestones  scattered  over  the  gravel  or 
pursue  each  other  in  zigzag  flights  along  the  lake  shore.  The  females 
are  not  as  numerous  and  are  usually  found  seated  on  stones  very 
close  to  the  edge  of  the  water.    Here  the  males  find  them  and  take 
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them  back  among  the  bushes  m  copulation.  In  ovipositing  the  female 
poises  just  oyer  the  water  and  as  the  wave  passes  beneath  her  drops 
the  tip  of  the  abdomen  into  the  water,  raising  it  again  as  soon  as 
the  wave  has  passed.  Emergence  occurred  between  10  in  the  morn- 
ing and  4  in  tiie  afternoon.  Usually  the  nymph  crawled  just  above 
the  wash  of  the  waves.  Robins  caught  many  of  the  tenerals  among 
the  rocks. 

OPHIOGOMFHUS  MOSBIBONI  NEYADSNSIS.  aew  TwieCj. 

Type.— Cat.  No.  21143,  U.S.N.M,  A  male,  Pyramid  Lake,  Ne- 
vada,  August  4,  1914. 

Allotype.— Cfit.  No.  21143,  U.S.N.M.  A  female,  Humboldt  River, 
CarUn,  Nevada,  August  7,  1914. 

Live  colors,  male. — ^Thorax  greenish  gray,  abdomen  pale  yellow  and 
white,  markings  dark  brown. 

Face  pale  greenish  gray  with  an  obscmre  dark  line  above  labrum; 
posterior  edge  of  the  horizontal  surface  of  the  frons  black;  vertex 
black  except  oval  postocellar  pale  spot;  occiput  yellow;  eyes  gray, 
darker  above     (See  fig.  178.) 

Thorax  grayish  oUve  green  with  the  following  dark  markings: 
Middorsal  stripe  1.5  mm.  wide  at  lower  end,  narrower  above.  Ante- 
alar  ridge  brown.  Humeral  stripe  usually  double,  each  member  being 
0.5  mm.  wide  at  the  upper  or  wider  end.  The  stripes  are  widely  sepa- 
rated for  their  entire  length.  In  two  of  the  six  males  the  anterior 
himieral  stripe  is  represented  above  by  an  oval  spot  only,  and  a  small 
dot  below.  (This  form  has  been  confused  by  Hagen  with  severus, 
from  which  it  differs  in  the  pointed  posterior  hamules.)  A  black 
line  crosses  the  dorsal  end  of  the  mesinfraepistemum  and  connects 
along  the  posterior  edge  of  the  same  plate  with  a  black  line  on  the 
lower  third  of  the  first  lateral  suture.  Second  lateral  suture  narrowly 
black.  Metinfraepistemum  entirely  yellow.  Lateral  alar  ridge  nar- 
rowly brown.  Femora  creamy  with  dorsal  surface  of  front  femora 
black,  the  distal  half  of  the  dorsal  surface  of  the  middle  pair  black 
and  the  distal  third  of  the  hind  pair  black;  tibiae  black  with  an  exter- 
nal pale  stripe;  tarsi  black.  Wings  lightly  flavescent  (not  brownish 
as  in  mcrrisoni).  Costa  pale  yellow;  veins  brown;  pterostigmas 
grayish  brown. 

Abdomen  creamy  yellow  above,  tinged  with  green  on  sides  of  seg- 
ments 1  and  2,  white  on  lower  sides  of  segments  3-6,  and  chrome 
yellow  on  sides  and  dorsum  of  segments  7-10.  Sides  with  a  saw- 
toothed  stripe,  lacking  on  the  anterior  half  of  segment  3  and  broken 
on  the  anterior  ends  of  segments  4-7.  The  dorsal  angles  of  the 
"sawteeth'*  of  the  lateral  stripes  meet  broadly  on  the  middorsal 
line  of  the  posterior  end  of  segments  3-6.  Segment  10  wholly 
yellow,  except  a  small  spot  on  either  side  and  a  smaller  one  between 
bases  of  dorsal  appendages.  Appendages  yellow.  Apical  ventral 
angle  of  segments  3-7  with  a  small  black  spot.     (Hamulos,  fig.  179.) 
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Female. — Colored  similarly  to  male  except  that  the  markings  are 
heavier  and  approach  the  markings  of  morrisani.  The  lateral 
abdominal  stripe  is  present  on  the  anterior  end  of  segment  3. 


Figs.  181^191.— OrmoooicTHUs  beyxbus  mohtjlmus.   IM.  Colob  patibbn.   187.  Hamvlxs.   188-189. 

Male,  APPK2n>AOE9.   190.  Vulta.   191.  Fbmalb,  occiput. 
Fros.  192-197.— OpmoooMPHus  sbyxbus. 
Flos.  198-203.— Ophiooomphus  abbomicus. 

Abdomen^  male,  37-39  mm.;  female,  40-41;  hind  wing,  male, 
30-37  mm.;  female,  35-38, 
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I  have  five  males  and  one  female  of  this  specie  from  the  lower  end 
of  Truckee  River  where  it  flows  through  the  desert  just  before  enter- 
ing Pyramid  Lake.  One  male  and  three  females  were  taken  on  the 
Humboldt  River  at  Carlin^  Nevada.  All  the  specimens  were  taken 
on  gravel  bars  near  rapids.  The  habits  were  similar  to  those  of  bison 
and  severua.  These  desert  specimens  agree  in  their  large  size  and 
ashy  coloration,  but  structurdly  no  character  seems  to  separate  them 
from  mcrriaoni.  The  usual  types  of  appendages  found  in  morrisani 
are  shown  in  figures  172-173,  but  an  occasional  morrisoni  regular  in 
color  and  size  has  appendages  as  shown  in  figure  177,  where  the 
superiors  are  more  pointed  and  the  inferior  is  shorter  than  the  supe- 
riors. The  usual  forms  of  appendages  of  nevadensis  are  shown  in 
figures  180-181,  but  one  nevadensis  male,  regular  in  size  and  colora^- 
tion,  has  appendages  as  in  figure  185,  with  the  inferiors  distinctly 
longer  than  the  superiors.  Neither  are  the  forms  of  hamules  and 
seminal  vesicle  constant.  This  variety  then  differs  from  mcrrisoni  in 
the  larger  size  and  paler  coloration,  and  from  severus  in  having 
pointed  posterior  hamules.^     (Fig.  182,  vulva;  183,  female  occiput.) 

OPHIOGOMPHUS  ABIZONICUS»  new  spMles. 

Type. — Cat.  No.  21142,  U.S.N.M.  A  male,  Huachuca  Moimtains, 
Arizona,  F.  H.  Snow. 

Allotype. — Cat.  No.  21142,  U.S.N.M.  A  female,  Huachuca  Moun- 
tains, Arizona,  F.  H.  Snow. 

Color  in  dried  specimens,  Male. — ^Thorax  and  abdominal  segments  1 
and  2  olive,  abdomen  yellow,  markings  black.    (See  fig.  198.) 

Face  greenish  yellow;  eyes  brown  (probably  gray  in  life);  a 
black  line,  interrupted  medially,  on  the  posterior  edge  of  the  hori- 
zontal siuf  ace  of  the  frons;  vertex  black,  inclosing  an  oval  pale  area 
posterior  to  the  ocelli;  occiput  pale;  rear  of  head  yellow,  with  a 
large  Tnshaped  black  marldng.  Prothorax  lai^ely  black.  Meso- 
thorax  and  metathorax  olive  green  (probably  bright  green  in  young 
live  specimens),  with  dark  brown  markings  as  follows:  A  spot  on 
upper  end  of  middorsal  keel,  antealer  ridges  and  upper  third  of  hiun- 
eral  suture  narrowly  brown  (in  one  male  entire  himieral  suture  brown). 
A  small  oval  spot,  or  in  one  male  a  commanshaped  spot,  on  the  upper 
end  of  the  mesepistemirai.  Lower  edge  of  mesepimeron  black, 
pruinose.  A  small  fieck  anterior  and  one  posterior  to  the  lateral 
spiracle.  Legs  creamy;  distal  fourth  of  femur  black,  which  extends 
mesad  along  the  dorsal  surface  of  the  femur  to  the  trochanter,  this 
stripe  broadest  on  the  fore  legs;  tibiae  black  with  an  external  pale 
stripe;  tarsi  black. 

1 1  thought  at  first  that  thla  was  a  distinct  species,  as  I  found  a  sin^e  exnvia  on  the  Tmokee  River 
undoabtedly  01  this  species  and  differing  markedly  ik-om  those  of  morriMftf.  However,  I  found  usiwdAMit 
common  on  Owens  River  in  eastern  California  during  August,  1916,  and  seined  op  several  nymphs  ifhkh 
are  almost  identical  with  those  of  morriaoni.   See  p.  549,  footnote. 
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Abdomen  with  segments  1  and  2  olivaceous;  segments  3-10  yel- 
low on  dorsal  surface,  and  segments  7-10  yellow  on  the  sides  also. 
Probably  the  sides  of  segments  3-6  are  white  in  life.  The  markings 
on  the  abdomen  are  as  foUows:  Segment  1  with  a  large  brown  spot 
above  on  either  side;  segments  2-10  with  the  usual  ophiogomphine 
saw-toothed  band  on  either  side,  but  the  teeth  of  the  two  bands  are 
broadly  connected  across  the  posterior  end  of  segments  3-7  and 
connected,  but  more  narrowly,  across  the  ends  of  segments  2  and  7-9. 
In  two  of  the  males  there  is  a  small  pale  brown  spot  on  the  upper 
side  of  segment  10;  in  the  third  the  lateral  band  is  continuous  to 
the  bases  of  the  dorsal  appendages,  but  on  segment  10  is  a  paler  brown. 
Appendages  yellow. 

Female. — Color  similar  to  that  of  the  male  but  the  posterior  half  of 
vertex  pale;  tips  of  occipital  horns  black.  Abdominal  black  pattern 
similar  to  that  of  the  male,  but  the  teeth  of  the  lateral  bands  broadly 
coimected  across  the  apical  end  of  segments  8  and  9  as  well  as  on  s^- 
ments  3-7.    Appendages  yellow. 

Abdomen,  male,  40  mm.;  female,  42;  hind  wing,  male,  34  nmi.; 
female,  37. 

This  species  was  called  to  my  attention  by  Mr.  E.  B.  Williamson, 
who  had  obtamed  two  males  and  two  females  in  trade  from  the  Snow 
collection  at  the  Kansas  State  University  of  Lawrence,  Kansas.  Later 
I  obtained  through  Mr.  Hunter  three  males  and  a  female  from  the 
same  collection.  All  of  these  specimens  were  wron^y  labeled  Ophio^ 
gomphus  sevens.  The  three  males  in  my  collection  are  labelled  ''S. 
Arizona,  F.  H.  Snow,  Aug.,  1902."  The  female  is  labelled  ''Oak 
Creek  Canon,  Ariz.,  6,000  ft.,  Aug.,  F.  H.  Snow."  I  have  associated 
the  female  with  the  two  males  because  it  was  so  associated  in  the 
Snow  collection,  and  because  of  identity  of  size  and  color  pattern  and 
the  occiput,  which  seems  adapted  to  the  male's  inferior  appendage. 

Structurally  this  species  is  distinguished  as  foUows:  Size  large, 
male  superior  appendages  2  mm.  in  length,  subcylindrical,  slighdy 
curved  ventrad  and  mesad  so  that  they  are  convex  on  the  external 
profile  and  concave  on  the  inner;  the  apical  end  suddenly  contracted 
to  a  well  developed  point.  The  inferior  profile  from  the  base  of  the 
appendages  to  the  base  of  the  tenninal  point  is  an  almost  straight 
line,  though  slightly  sinuous  in  one  specimen.  The  distal  two-thirds 
of  the  lower  surface  bears  between  thirty  and  forty  short  conical, 
black  spines.  Except  in  the  greater  nimiber  of  spines  the  superior 
appendages  do  not  differ  from  those  of  severus.  The  inferior  append- 
age is  one  of  the  distinguishing  characters  of  the  species.  It  is  pecu- 
liar in  being  only  half  the  length  of  the  superiors.  Viewed  from  above 
it  is  bifurcate  to  the  basal  third,  the  two  branches  meeting  apically 
around  an  oval  opening.  Viewed  laterally  the  ventral  profile  is  a 
semicircle,  while  the  dorsal  profile  is  a  nearly  straight  line  slightly 
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mdented  near  the  base  of  the  appendage.  Each  branch  terminates 
in  a  short;  heavy,  black  spine  directed  dorsad.     (See  figs.  200, 201 .) 

Anterior  hamules  spatulate,  spoon  shaped  with  a  long  ventral  hook 
(see  fig.  199).  One  male  shows  a  small  spine  on  the  tip  of  this  hook. 
This  apical  spine  is  an  individual  character,  some  individuals  of  other 
species  showing  it.  Posterior  hamules  terminating  in  a  straight  thin 
limb  with  subparallel  sides  and  a  square  tip.  The  hamules  are  similar 
to  those  of  hwan  and  aeverusy  from  either  of  which  the  male  can  be 
distinguished  by  the  terminal  appendages. 

The  female  is  distinguished  by  having  two  very  short,  heavy,  widely 
spaced  spines  on  posterior  edge  of  occiput  (fig.  203)  and  a  deep  semi- 
circular depression  on  its  superior  surface.  Probably  this  depression, 
which  is  peculiar  to  the  female  of  this  species,  is  to  adjust  the  occiput 
to theextremelyshort  inferior  appendage  of  the  male.   (Vulva,  fig. 202.) 

OPmOGOMPHUS  BISON  S«l7B. 

Live  cohrs,  male, — Thorax  rich  green;  abdomen  yellow  with 
black  markings.     (See  fig.  164.) 

Face  pale  greenish  yellow;  eyes  gray;  vertex  entirely  black,  this 
color  extending  onto  tiie  posterior  edge  of  the  frons;  occiput  yellow. 

Thorax  a  rich  bright  green  with  the  f oUowing  dark  brown  mark- 
ings: A  middorsal  stripe  1  mm.  wide  connecting  along  the  antealar 
ridge  with  a  broad  (1.5  mm.)  usually  solid  himieral  stripe.  (In  some 
specimens  the  hmneral  stripe  has  a  very  narrow  internal  green  line.) 
The  latero-alar  ridge  brown  caudad  to  the  second  lateral  suture,  which 
is  narrowly  brown.  The  mesinfraepistemmn  and  metinfraepistemum 
as  well  as  the  prothorax  heavily  mottled  with  black  and  usually 
pruinose.  Femora  with  a  heavy  external  (dorsal)  Uack  stripe; 
tibiae  and  feet  black.  Costa  edged  with  yellow.  Wings  heavily 
veined  and  with  a  slight  flavesence.    Pterostigmas  black. 

Abdomen  bright  yellow  above  the  black  lateral  markings  and  white 
below.  The  black  markings  are  as  follows:  A  broad  stripe  extending 
along  the  upper  side  of  segments  1  and  2,  and  converging  to  the  dorsal 
apex  of  segment  2;  a  narrower  lateral  stripe  (1  mm.  wide)  extending 
along  sides  of  segments  2-10  (pale  brown  on  9  and  10).  This  stripe 
has  a  rectangular  enlargement  at  the  apical  end  of  each  segment. 
These  enlargements  do  not  coalesce  with  their  fellows  of  the  opposite 
side  on  the  middorsal  line  except  at  the  extreme  apex  of  each  seg- 
ment, and  on  segments  9  and  10  they  are  widely  open  on  the  middorsal 
line  at  the  apex.  Segments  3-S  with  a  spot  in  the  postero-ventral 
angle.     (For  structural  details,  see  figs.  165-167.) 

Female. — Colored  like  the  male  but  the  postocellar  region  of  the 
vertex  yellow.  Femora  usually  with  only  the  outer  half  in  the  first 
pair  and  the  outer  fourth  in  the  others  black;  tibiae  with  an  external 
pale  stripe.  Segment  9  of  the  abdomen  less  heavily  marked  than  in 
the  male,  and  segment  10  yellow.     (Structural  details,  figs.  168-169.) 
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The  thorax  in  this  species  is  covered  with  pile  which  softens  the 
intense  colors. 

Abdomen,  male,  36-37  mm.;  female,  35-38;  hind  wing,  male, 
29-30  mm.;  female,  31-31.5. 

This  species  occurs  on  the  smaller  perennial  streams  emptying  into 
San  Francisco  Bay  and  Monterey  Bay,  also  on  the  smaller  tributaries 


tei 
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FXG8. 204-211.— OPmOOOMFHUS      OOODKNTIS.     204.  COLOB      PATTKSN.     205.  HAMTTLES.     306-208.  MALE, 
APFENDAOES.     209.  VULTA.     210.  FSXALE,  OCCIPUT.     211.  APFXNDAOBS  OF  A  MALI  VBOM  COBTALUS, 

Obeoon. 
Fl08.  212-218.-~0FBI0G0MFHT7S  oociDEirns  cautobmicvs. 

of  the  Sacramento  River.  On  the  Sacramento  itself  and  its  larger 
tributaries  it  appears  to  be  displaced  by  Ophiogomphus  occidentis.  I 
have  not  foimd  it  on  streams  which  carry  much  snow  water.  It  is 
found  on  the  same  streams  that  are  occupied  by  OctogompTms,  but  the 
latter  stays  on  the  torrential  headwaters  while  hison  occupies  the  low- 
land sluggish  portion  of  the  stream,  where  it  is  associated  with  Gomphus 
8ohrinu8  and  Progomphaa  lorealis. 

Its  habits  are  very  similar  to  those  of  severus  and  nevadensis.  It 
is  usually  foimd  on  gravel  bars  bordering  a  riffle  and  seldom  more 
than  five  or  six  are  found  at  one  place.  The  females  oviposit  where 
the  water  is  the  swiftest. 
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My  own  records  and  those  in  the  Stanford  collection  and  in  Mr. 
Grinnell's  collection  are  all  for  May  and  June.  The  records  are  for 
Chico,  Butte  County;  Napa  River,  Napa  County;  Qroville  in  an  irri- 
gation ditch;  Walnut  Creek;  Contra  Costa  County;  Los  Gatos  and 
Stevens  Creek,  Santa  Clara  County;  San  Lorenzo  River,  Santa  Cruz 
Coimty.    This  last  is  Selys's  type  locality. 

Miss  Butler  has  described  this  species  as  aequoiarwn^  Her  types 
are  three  specimens  collected  by  Dr.  J.  C.  Bradley  at  Three  Rivers, 
Tulare  County,  California,  July  16,  1907.  This  place  has  an  eleva- 
tion of  500  feet.  Prof.  J.  G.  Needham  '  records  nymphs  from  Lake 
Tahoe,  elevation  6,000  feet;  I  doubt  that  they  are  correctly  labeled. 
I  did  not  see  this  species  on  Lake  Tahoe  myself. 

OPHIOGOMPHUS  OCdDENlTS  Hagen. 

Live  colors,  male. — ^Thorax  green,  abdomen  yellow,  markings  dark 
brown.     (See  fig.  204.) 

Face  greenish  yellow;  vertex  black  with  the  postocellar  ridge 
yellow;  occiput  yellow;  eyes  gray. 

Thorax  green  on  the  sides,  whitish  below,  with  a  middorsal  brown 
stripe  which  is  1.5  mm.  wide  below  and  narrower  above,  oreventer* 
minating  in  a  point  at  the  antealar  sinus.  Only  the  extreme  edge  of 
the  antealar  ridge  brown.  A  broad  humeral  stripe  three-fourths  the 
width  of  which  Ues  anterior  to  the  suture;  this  stripe,  1.5  mm.  wide 
above  and  below,  is  slightly  narrower  in  its  middle  third  and  usually 
includes  a  fine  line  of  pale  green  running  lengthwise  through  its  two 
middle  fourths.  Li  most  specimens  a  narrow  (0.25  mm.)  pale  brown 
line  between  the  front  wing  and  the  mesepimeron,  also  one  on  the 
second  lateral  suture  which  extends  down  around  the  metinfraepi- 
stemum.  Legs  grayish  white  with  an  external  (dorsal)  black  stripe 
the  entire  length  of  the  femur  of  the  first  pair  and  only  on  the  distal 
half  of  the  second  and  third  femora ;  tibiae  black  with  an  external  white 
stripe;  tarsi  black.    Costa  yellow;  pterostigmas  dark  gray  to  brown. 

Abdomen  rich  yellow  dorsally  and  on  sides  of  segments  7-10, 
but  white  on  the  sides  of  segments  1-6  bdow  the  black  markings. 
These  markings  are  as  follows:  A  band  1.5  nmi.  wide  on  the  upper 
half  of  side  of  segment  1  running  caudad  and  meeting  its  mate  of 
the  other  side  at  the  dorsal  apex  of  segment  2.  A  small  spot  posterior 
to  auricle.  A  lateral  black  stripe  about  1  mm.  wide  extending  from 
segments  3-9;  on  the  apical  third  of  each  segment  it  widens  dorsad, 
extending  to  the  middorsal  line  at  the  apex  of  the  segment.  A  black 
spot  on  the  ventro-apical  angle  of  the  side  of  each  of  segments  3-8. 
S^ment  10  and  appendages  largely  yellow. 

Female  colored  much  Uke  the  male,  but  the  lateral  stripe  on  the 
abdomen  narrower  and  more  broken,  and  the  apical  dorsal  extensions 
narrower.     (Structural  details:  Male,  figs.  205-208;  female,  209-210.) 

1  Can.  Ent.,  voL  46, 1914,  p.  345.  >  Proo.  U.  8.  Nat.  Mus.,  vol.  37. 1904,  p.  690. 
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This  species  resembles  bison  in  appearance  but  is  less  intensely  col- 
ored and  does  not  have  the  black  pruinose  inf raepistema,  which  dis- 
tinguish bison  from  the  other  western  species. 

Abdomen^  male,  35-38  mm. ;  female,  35-36;  hind  wing,  male,  30-31 
mm.;  female,  33. 

I  found  this  species  emerging  in  abundance  from  the  Columbia 
River  at  Umatilla,  Oregon,  on  July  10,  1913.  I  have  one  specimen 
from  the  Columbia  at  Sherman,  Oregon,  and  two  from  Satus  Creek, 
Yakima  County,  Washington.  The  specimens  collected  in  the  Sac- 
ramento basin  show  a  lighter  coloration  than  those  from  the  Columbia 
Valley,  and  I  have  described  them  separately.  One  specimen  of  this 
dark  form  from  Seattle,  Washington,  is  in  Calvert's  collection  in  the 
museum  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 

The  type  of  phaleratus  Needham  which  I  have  examined  appears  to 
be  this  true  occidentis.  Phaleratus  was  taken  on  the  Willamette 
River  (a  tributary  of  the  Columbia)  at  Corvallis,  Or^on.  Figure  211 
is  of  the  appendages  of  a  male  from  Corvallis. 

OPHIOGOMPHUS  OCCmENns  CAUFORNICUS,  aew  TaHetj. 

Type. — Cat.  No.  21144,  U.S.N.M.  A  male,  American  River,  Sacra- 
mento, California,  July  15,  1914. 

AUoiype. — Cat.  No.  21144,U.S.N.  M.  A  female,  American  River, 
Auburn,  California,  July,  19,  1914. 

Colors,  male. — ^Yellow  with  brown  markings.     (See  fig.  212.) 

Face  pale  yellow,  the  frons  narrowly  edged  behind  with  black; 
vertex  black  but  with  a  large  postocellar  area  yellow;  occiput  yellow; 
eyes  gray,  darker  above. 

Thorax  yellow  with  a  greenish  cast.  Markings  as  in  occidentis^ 
but  pale  brown  and  much  reduced  in  extent.  A  narrow  brown  mid- 
dorsal  stripe  but  antealar  ridges  yellow.  Humeral  stripe  double,  but 
both  lines  narrow  and  separated  by  a  distance  equal  to  one  of  them. 
Second  lateral  suture  with  a  mere  suggestion  of  brown.  Faint  mark- 
ings along  the  lower  side  of  the  thorax.  Legs  creamy  white;  femora 
tipped  with  black;  tibiae  black  with  an  external  pale  stripe;  tarsi 
black.  Costa  yellow,  pterostigmas  dark  brown;  venation  brownish 
but  the  wings  otherwise  hyaline. 

Abdomen  yellow  with  brown  markings  except  below  the  markings 
on  segments  3-6,  which  area  is  white.  The  sawtoothed  lateral  stripe 
is  reduced  to  a  series  of  spots  and  is  not  broadly  connected  with  its 
fellow  across  the  posterior  ends  of  the  segments  3-6,  as  in  occidentis. 
Segment  10  wholly  yellow  and  only  a  trace  of  brown  on  segment  9. 

Female. — Color  as  in  male  but  segments  1  and  2  almost  wholly 
yellow,  and  on  s^ments  3-8  the  lateral  stripe  more  nearly  continuous 
than  in  the  male.  Segment  9  yellow  except  a  black  speck  on  apical 
end  of  the  middorsal  line.    Segment  10  and  appendages  yellow. 
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Abdomen,  male,  35.5  mm.;  female,  37.5-38;  hind  wing,  male,  28 
nun.;  female,  30.5-^2.     (Structural  details,  figs.  213-218.) 

I  have  a  male  taken  on  the  Sacramento  River  at  Colusa,  a  male 
from  the  American  River  at  Sacramento  City,  and  three  females 
from  the  American  River  at  Auburn.  In  structure  these  are  un- 
doubtedly oecidentiSf  but  in  color  they  are  very  much  lighter  than 
the  occidenHs  of  Umatilla  and  Satus  (>eeks  in  the  Coliunbia  Valley. 

The  Colusa  male  was  taken  June  11,  while  the  other  male  was 
caught  July  15,  1914,  in  the  willow  thicket  across  the  American  River 
from  the  city  of  Sacramento  and  was  the  only  Ophiogomphus  seen 
at  this  point.  The  three  females  were  caught  July  19,  1914,  among 
the  rocks  below  the  dam  in  the  American  River  Canyon  at  Auburn, 
California,  where  only  one  other  specimen  was  seen. 

11.  THE  NYMPHS  OF  OPHIOGOMPHUS. 

The  following  generic  characterization  of  the  Ophiogomphus  nymph 
is  given  by  Needham  in  The  Dragon  FUes  of  Illinois:* 

Nymph  stout,  little  flattened.  Head  abruptly  sloping  forward  from  the  ocelli. 
Labrum  pilot-shaped.  Antennae  with  the  two  baiud  segments  globular,  third  segment 
twice  as  long  as  both  basal,  much  flattened  and  laid  close  beside  the  li^rum.  Fourth 
joint  a  minute  rudiment.  Median  lobe  of  mentum  rounded,  with  border  of  short 
blunt  teeth  and  a  double  series  of  fringing  scales.  Lateral  lobes  nearly  straight,  not 
terminating  in  an  end  hook  and  minutely  denticulated  within;  movable  hook  short, 
arcuate. 

Legs  rather  short.  Fore  and  middle  tibiae  with  external  hooks,  wing-cases  divari- 
cate, strongly  sloping  downward  toward  the  sides.  Dorsal  hooks  on  abdominal 
segments  on  2  or  S-9.  Tenth  segment  not  inclosed  by  the  9th  but  triquetral, 
exceeding  the  lateral  spines,  its  own  lateral  margin  forming  a  part  of  the  maigin  of 
the  abdomen.' 

The  nymphs  of  the  western  species  of  this  genus  are  separated  from 
one  another  with  considerable  difficulty.  Figures  224,  227,  230,  233 
and  236  show  labia  of  the  five  species,  which,  as  with  any  other  single 
character  of  the  nymphs,  vary  too  little  to  be  of  any  use  in  separating 
the  species.  The  dorsal  spines  are  also  practicaUy  the  same  in  all 
species.  The  characters  used  in  the  following  notes  are  the  only  ones 
I  have  foimd  to  be  of  value. 

KBT  TO  NT1CPH8. 

a^  Segments  6-9  with  lateral  spines. 
5*.  Superior  appendages  three-fourths  length  of  median  appendage;  dorsal  hooks 

strong biion. 

6^.  Superior  appendages  two-thirds  length  of  median  appendage;  dorsal  hocto  heavy 

but  low,  only  those  on  segments  2-4  erect ocddmtis  and  o.  ealtfomicus. 

0*.  Segments  7-9  with  lateral  spines. 

e>.  Dorsal  spines  weak  and  low,  only  the  first  two  or  three  erect Bevenu. 

(?.  Dorsal  spines  slender,  erect,  well  developed morruoni  and  m.  nevodemU. 

1  BuU.  IlL  state  Lab.  Nat.  Hist.,  yol.  6,  art.  1, 1901,  p.  57. 

*  The  nymphs  (rf£!rp«(o9ompUM  are  distinguished  by  dorsal  spines  on  segmen  I  have  exam* 

Ined  nymphs  of  eompoHtus,  de9ignatu$,  and  an  undesoribed  8pe<^. 
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F1O8.   219-a3S.— OrmOOOlCFHUS  NTICPHS.     219.    O.  MORBDONI.     220.    O.  SXYXBUS.     221.    O.  MOERISONI 
NEYIDENSISI     222.  O.  BISON.     223.  O.  OOCIDXNTIS. 

65008'*— Proc.N.M.vol.52— 17 85 
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FKW.  224-236.— OFHIOOOMPHUS  BOON,  MTMPH.    22ft.  MXMTUM.    22S.  TbRH  AHD  8BTAB  ON  MIDDLE  LOBS 

or  icxirnTic.  226.  Sbombmts  6-10. 

TlOS.  237-228.— OrmOOOMFHUB  mobboomi. 

TlOS.  230-282.— OrmOOOMFHUB  bbtzbus. 

FlOa.  238-235.— 0?BI0001fPHX78  MOBBIBONI  KXTADSNaiB. 

Ttes.  286-288.— Ofbioqomyhus  OOCn^BNTIS. 
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OFmOGOBfFHUS  BISON  Seljs.  i 

A  dark;  heavily  mottled  nymph,  yery  hairy,  in  which  character  it 
resembles  morrisoni;  27-33  labial  teeth,  those  at  either  end  of  the  row 
being  only  half  as  long  as  the  median  teeth.  Abdomen  with  the  dorsal 
hool^  on  s^ments  2-9  longer  than  in  the  other  species  ^  and  heavier; 
lateral  hoo^  on  segments  6-9.  The  paired  superior  appendages 
three-fourths  the  length  of  the  median  appendage.  (See  figs.  222, 224- 
226,  and  239.) 

Length,  2S-29  nmi.;  abdomen,  17.5;  hind  femur,  4.5;  width  of 
abdomen,  8.5-9. 

The  above  description  is  from  exuviae  collected  on  the  San  Lorenzo 
River  near  Santa  Cruz,  which  is  the  type  locality  for  the  imago  of 
the  species.  I  have  not  taken  this  emerging,  but  no  other  spedes 
was  collected  on  this  stream  and  these  exuviae  agree  with  exuviae 
I  have  collected  at  Chico,  where  Mson  was  on  the  wing.  Needham's 
description  of  nymphs  and  exuviae  collected  by  Schwarz  on  Lake 
Tahoe  fits  my  exuviae  of  hiaonj  but  I  found  morrisoni  on  Lake  Tahoe 
and  only  morrisoni  in  the  Tahoe  region.  I  believe  the  locality  given 
is  a  mistake.  Morrisoni  is  a  species  of  the  cool  upper  limit  of  gom- 
phine  life  occurring  at  from  4,000  to  10,000  feet  elevation,  while 
all  my  records  for  bison  are  from  the  low  hot  valleys  of  central  Cali- 
fornia. 

CWHIOGOBfPUUS  OGCIDENITS  Hacen,  njoiph. 

A  medium  colored  nymph;  a  lengthwise  row  of  small  light  spots 
along  either  side  of  the  dorsum  of  the  abdomen.  Only  moderately 
hirsute,  more  hairy  than  the  nevadeTisis  exuvia  from  Winnemucca 
Slough,  but  less  so  than  severus;  21-25  labial  teeth  which  are  equal 
in  length  throughout  the  row.  Abdomen  with  dorsal  hooks  on  seg- 
ments 2-9,  these  noticeably  variable  in  height  and  strength,  but 
usually  with  the  first  hook  slender,  erect,  the  remainder  short  and 
heavy.  Lateral  hooks  on  s^ments  6-9.  The  paired  superior  ap- 
pendages two-thirds  the  length  of  the  median  appendage.  (See  figs. 
223,  236-238,  and  240.) 

Length,  28  mm.;  abdomen,  18;  hind  femur ^^  4.5;  width  of  ab- 
domen, 8-8.5. 

The  above  description  is  from  exuviae  collected  on  the  Columbia 
River  at  Umatilla,  Oregon.  I  am  sure  of  the  identity  of  this,  though 
I  took  none  actually  emerging. 

OPHIOGOBfPHUS  OGCmBNns  CALIFORNICUS  Kenmdj,  iiTBph. 

I  have  eight  occidentis  exuviae  from  the  American  River  at 
Sacramento,  California.  These  are  probably  of  the  yellow  variety, 
californicus,  but  I  can  see  no  characters  separating  them  from  the 
occidentis  nymphs  of  the  Coliunbia  River.    In  these  the  lateral  ab- 

1  Not  longer  than  In  morriBoni  and  m<mtanu9,  bat  In  theae  they  ara  slandv. 
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dominal  spines  are  very  variable  in  length,  some  being  short  and  blunt, 
others  unusually  long.  Such  variations  occur  even  on  the  individual. 
In  one  the  spines  on  segment  6  are  blimt,  on  s^ments  7-9  long  and 
pointed. 

OPHIOGOMFHUS  SETBRUS  Hagea,  Bymph. 

A  mediimi  colored  nymph,  only  moderately  hairy;  26-29  labial 
teeth.    Abdomen  with  dorsal  hooira  on  segments  2-9,  low  and  weak. 


244 


FlQS.  230-243.— OpmOGOMPHUSy  DOB8AL  SPINES  OF  NTHPUS.    239.  U.  BISON.    240.  O.  O0CIDEMTI8.     241 

O.  MOBBISONL    242.  O.  MOBBISONI  NEYADENSIS.    243.  O.  SEVEBUS. 
FlQS.  244-246.— OPHKHIOKPHUS,  LATERAL  FBINOB  ON  SBOMBNT  7  OF  NTHFH.    244.  O.  MOBBOONI  NEVA- 

DDiaS.    24S.  O.  aEVBBUS.    246.  O.  MOBBISONI. 

Lateral  hooks  on  segments  7-9.  The  paired  superior  appendages 
four-fifths  as  long  as  the  median  appendage.  (See  figs.  220,  230-232, 
243  and  245.) 

Length,  28  mm.;  abdomen,  19;  hind  femur,  4.75;  width  of  ab- 
domen, 8. 

Described  from  exuviae  collected  on  Satus  Creek,  Yakima  County, 
Washington.    I  have  specimens  of  this  taken  emerging. 

OPmOGOMPHUS  MOBRISONI  B^tju,  Bymph. 

A  medium  to  dark  nymph,  very  hairy;  each  abdominal  s^ment 
on  its  dorsal  aspect  fringed  posteriorly  with  numerous  long 'hairs; 
25-29  labial  teeth.  Abdomen  with  dorsal  hooks  on  segments  2-9, 
these  longer  and  more  erect  and  more  slender  than  in  other  species, 
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except  nevadensis,  which  they  resemble,  but  not  differing  enough  to 
make  a  positive  specific  character.  Lateral  hooks  on  s^ments  7-9. 
The  paired  superior  appendages  four-fifths  as  long  as  the  median 
appendage.     (See  figs.  219,  227-229,  241  and  246.) 

Length,  28  mm. ;  abdomen,  18;  hind  femur,  5 ;  width  of  abdomen,  8. 

Described  from  nmnerous  emerging  nymphs  and  exuviae  collected 
on  Donner  Lake,  July  23,  1914. 

OFmOGOBfPHUS  MOSBISONI  NEYADSNSIS  Keanedy*  mjmfk. 

A  large  light  colored  nymph,  naked  except  for  a  few  short  hairs  on 
the  tibiae  and  about  the  head;  26  labial  teeth.  Abdomen  with  dorsal 
hooks  on  segments  2-9,  longer,  more  slender,  and  more  erect  than  in 
other  species  except  mormoni.  Lateral  hooks  on  s^ments  7-9.  The 
paired  superior  appendages  four-fifths  as  long  as  the  median  ap- 
pendage.    (See  figs.  221,  233-235,  242  and  244.) 

Length,  31  mm.;  abdomen,  20;  hind  femur,  5.5;  width  of  abdo- 
men, 8.5. 

Described  from  a  single  male  exuvia  collected  on  Winnemucca 
Slough  at  Pyramid  Lake,  August,  1914.  The  only  other  gomphine 
foimd  at  this  place,  which  is  a  branch  outlet  of  the  Truckee  River, 
was  Erpetogomphis  comjpositua.    This  is  not  the  nymph  of  that.^ 

OPHIOGOBfPHUS,  spMlM. 

In  the  Cornell  collection  are  five  dried  nymphs  from  ''N.  Mex." 
These  are  very  dose  to  aeverus,  but  differ  in  having  the  dorsal  spines 
noticeably  weaker,  and  only  the  spine  on  segment  2  erect,  those  on 
s^ments  3-9  pointing  caudad. 

Severus  is  recorded  by  Selys '  from  the  Merino  Valley  (elevation, 
9,600  feet).  New  Mexico.  I  have  seen  no  specimens  of  imagoes  from 
New  Mexico.  Selys  records  the  Merino  Valley  as  on  the  Colorado. 
If  so,  this  may  be  the  nymph  of  arizonicus. 

12.    THE  WESTERN  SPECIES  OF  GOMPHUS,  INCLUDING  A  NEW  SPE- 
CIES  AND  A  NEW  VARIETY. 

I  feel  fairly  certain  that  future  collecting  and  study  of  intermountain 
and  Pacific  coast  species  of  the  genus  GompJms  will  show  that  there 
are  only  three  good  species.'  These  are  mtricatusj  olivdceas,  and  con- 
fratemus.  Intricatus  apparently  does  not  break  into  varieties.  It 
is  recorded  from  the  upper  Rio  Orande  Basin  northwest  to  the  Hum- 
boldt River  in  Nevada  and  west  to  the  Owens  River  in  southeastern 

1  In  August,  1916,  I  oollected  several  OpMogomphut  nymphs  while  seining  for  fish  in  Owens  River, 
Inyo  County,  California.  As  only  Opkiogomjiau  morritorU  nevadentU  was  taken  in  Owens  River  these 
were  probably  that  species.  These  were  much  more  hairy  than  the  exuvia  described  above  but  hardly  as 
hairy  as  tnorristmi  exuviae  fhmi  Donner  Lake.  Finding  these  Owens  River  nymphs  made  me  decide  that 
morrimtfU  and  nevadentU  are  forms  of  the  same  species. 

t  BulL  Acad.  Belg.  (2),  voL  46, 1878,  p.  36. 

*8inoe  the  above  was  written  a  single  male  of  Oompkut  ffraelinellut  Walsh  was  found  in  the  Carnegie 
Museum  of  Pittsburgh,  which  had  been  caught  on  Lake  Neumon,  Washington.  Dr.  J.  O.  Needham 
states  that  among  his  notes  is  a  second  record  of  gnuUneUut  from  Washington,  which  he  had  considered 
an  error. 
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California.  Olwaceaa  is  recorded  from  the  San  Joaquin  River  east  to 
the  Humboldt  and  Owens  Rivers  and  north  to  the  British  Columbia 
portion  of  the  Columbia  River.  I  have  not  examined  the  British 
Columbia  specimens,  but  the  Humboldt  River  form  is  paler  in  color 
than  the  Owens  River  and  Central  California  form.  The  species 
thus  breaks  into  at  least  two  varieties.  The  situation  with  conjraier^ 
VAJL8  is  even  more  comphcated.  I  have  not  seen  the  California  form 
called  confrcUernus  by  Selys.  From  my  study  of  Coast  Gomphus  I 
believe  that  sohrw/us,  dormeri  (see  pp.  562-570),  and  the  form  from 
Seattle,  Washington,  called  confratemus  by  Osbom  *  will  be  found  to 
intergrade  with  this  California  confraternus  of  Selys,  which  has  not 
yet  been  rediscovered.  The  name  which  will  have  to  be  used  for  this 
group  of  varieties  will  have  to  be  confraternus  because  of  priority. 

In  the  following  pages  I  have  considered  donneri  and  sohrinus  as 
distinct  species  because  I  do  not  have  material  that  absolutely 
connects  them. 

Olivdceus  and  intricatus  are  species  of  warm,  muddy  and  sluggish 
rivers.  The  ^* confraterims  group"  have  more  diversified  environ- 
ments. Sohrinus  of  this  group  is  foimd  in  the  small  sluggish  streams 
of  Central  California.  Donneri  is  from  the  cool  clear  moimtain  lake 
whose  name  it  bears,  while  the  form  from  Seattle,  Washington,  called 
confratern/us  by  Osbom  (see  p.  565)  was  taken  on  Lake  Washington, 
a  lake  of  clear  water  that  never  freezes. 

The  forms  of  the  confratemuB  group  do  not  fall  into  any  of  the 
subgenera  established  by  Dr.  J.  G.  Needham  on  nymphal  characters. 
See  pages  570-571  for  descriptions  of  nymphs. 

GOBfPmiS  INTRICATUS  HafM. 

I  first  found  this  small  yellow  Gomphus  on  the  Humboldt  River  at 
Oolconda,  Nevada,  on  August  7.  Late  in  the  afternoon  after  a  day 
of  ordinary  collecting  aroimd  the  hot  springs  and  through  the  willow 
thickets  of  the  river  bottoms,  I  caught  a  male  and  four  female  Gom^ 
phus  on  the  bank  of  the  river.  Seeing  that  they  were  strange  to  me 
but  not  noticing  them  closely  I  took  them  for  a  single  species.  In 
the  evening  I  went  by  train  to  Winnemucca  and  that  night,  when 
papering  my  day's  catch,  I  decided  that  the  male  and  two  of  the 
females  were  one  species,  while  the  other  two  females  were  of  another 
species,  of  which  I  had  no  males.  The  following  day  I  collected  along 
the  Humboldt  at  Winnemucca  and  caught  a  good  series  of  the  larger 
species  of  which  I  had  a  male  from  Golconda,  but  did  not  see  a  single 
specimen  of  the  smaller  species  of  which  I  had  but  two  females. 

Not  knowing  where  I  might  again  take  the  small  species,  except  at 
Oolconda,  I  boarded  the  afternoon  train  and  went  back,  spending 
the  next  day  collecting  again  aroimd  Golconda.  I  made  a  painstak- 
ing search  among  the  willows  for  GompTms  and  took  several  of  the 

1  £nt.  News,  vol.  le,  1906,  p.  189. 
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larger  species,  but  until  late  in  the  afternoon  saw  only  two  of  the 
small  species  and  these  females,  both  of  which  were  wild  and  unap- 
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FlOS.  347-349.— QOMPHVS  DITBICATUS. 
FlOS.  250-251.— OOMPHUS  OUYACEUS. 
Fl08.  363-263.— GOMPHUB  0UVACIU8  mVAOEIfaiB. 


proachable.  But  about  four  o'clock  in  the  afternoon  I  flushed  a  male 
of  the  small  species  from  a  clump  of  rose  bushes  and  with  that  sus- 
pense, which  comes  to  a  collector  perhaps  once  a  season  as  he  sees  a 
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prize  of  prizes  flying  away,  waited  several  very  long  moments,  while 
he  decided  whether  to  alight  or  to  fly  across  the  river  out  of  my  reach. 
Indifferent  to  danger,  he  lit  on  my  side  of  the  river  but  in  the  safest 
place  possible  as  he  chose  a  bare  patch  of  groimd  in  the  midst  of  a 
broad  area  of  salt  grass.  As  salt  grass  at  its  best  is  only  six  inches 
high  there  was  no  cover  whatever  to  aid  in  stalking  him.  Resorting 
to  the  only  tactics  available  I  very  slowly  approached  him  on  my 
hands  and  knees  and  was  greatly  relieved  when  I  got  close  enough  to 
see  that  he,  still  unmindful  of  his  danger,  was  busily  engaged  in 
scratching  his  head  with  his  foot.  I  was  more  relieved  when  a  moment 
later  I  had  the  net  over  him,  but  the  suspense  was  not  entirely  reheved 
until  I  had  him  in  a  cyanide  bottle  and  the  cork  in  tight. 

That  night  I  took  the  train  down  the  river  to  Lovelocks,  the  last 
town  before  the  river  spread  out  into  the  Humboldt  Lakes.  Here  the 
following  day  along  the  river  two  miles  east  of  town  I  found  both 
species  of  Gomphus  abimdant  and  took  a  series  of  the  small  species  as 
well  as  several  of  its  exuviae. 

As  with  most  species  of  Gomphus  this  species  spends  much  of  its 
time  seated  on  some  bush  or  piece  of  driftwood,  rarely  alighting  on 
the  ground.  However,  when  it  is  on  the  wing  it  is  very  energetic,  and 
the  males  fly  rapidly  back  and  forth  in  short  beats,  about  6  inches 
above  the  surface  of  the  water.  The  females  oviposit  while  flying 
in  the  same  quick,  nervous  manner.  After  many  attempts  I  gave  up 
trying  to  catch  these  over  the  water  because  they  flew  so  dose  to  the 
siirface  it  was  difficult  to  hit  them  without  striking  the  water.  Li 
copulation  the  male  picks  the  female  up  either  from  over  the  water  or 
from  some  bush,  and  after  a  very  short  nuptial  flight  settles  for  a  very 
long  period  in  copulation.  While  I  did  not  time  any  individuals,  I 
believe  such  periods  lasted  an  hoxu*  or  more.  Couples  thus  in  copula- 
tion were  so  numerous  and  so  preoccupied  that  I  took  more  in  copula- 
tion than  single. 

This  species  had  been  taken  before  only  on  the  Pecos  River,*  in 
New  Mexico.  The  only  difference  apparent  between  the  Humboldt 
specimens  and  the  description  of  inlricatus  is  that  in  irvtricahjbs  from 
the  Pecos,  the  vertex  is  yellow,'  while  in  all  the  Himiboldt  specimens, 
both  male  and  female,  the  area  about  each  antenna  is  dark  brown  and 
a  dark  band  connects  the  three  ocelli.  Also  in  structure  the  Humboldt 
specimens  are  larger,  being  50  mm.  in  length  as  against  45  mm.  for 
the  Pecos  specimens.    See  figures  254-262  for  structural  details. 

The  following  is  the  live  color  of  the  Humboldt  specimens: 

Male. — ^Face  yeUow,  eyes  pale  gray,  vertex  olive  yellow  with  dark 
brown  about  each  antenna  and  a  brown  stripe  connecting  the  three 
ocelli;  occiput  yellow.     (See  fig.  247.) 

1  since  writing  this  paper  I  have  ooHeoted  this  species  on  the  Owens  River,  In  Inyo  County,  CaU- 
fomia,  and  have  found  a  single  male  in  the  Cornell  collection  fkt>m  Galexico,  Galildmia,  coUeoted  by  Dr. 
Bradley,  Aug.  11, 1914.    Calexico  is  in  the  Imperial  Valley. 

*  Selys,  Hon.  Oomph.,  1858,  p.  e78. 
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Prothorax  yeDowish  olive  with  an  H-mark  above.  Mesothorax 
and  metathorax  greenish  yellow  with  brownish  markings  as  follows: 
Antealar  ridges,  middorsal  stripe  (the  yeUow  carina  dividing  it  through 


FIO8.  aS4-a03.— OOMFHUS  INTBICATU8.     254.  lllLE,  SBOMBNT  3.     2SS-267.  MALI,  SBOMBNT  10.     268.  SlO* 
MKNTS  9-10  or  FEMALS.     2S9.  FSMALB,  OCdFITT.     200-262.  MALI,  LETT  LE08. 

its  center),  on  either  side  a  narrow  incurved  antehumeral  stripe,  which 
touches  the  antealar  stripe  above,  but  in  seven  of  the  nine  specimens 
this  fades  out  below.    Tliis  dark  antehumeral  is  separated  by  a  yel- 
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low  stripe  slightly  more  than  its  width  from  a  very  narrow  paler 
humeral  stripe.  A  narrow  pale  spot  on  the  lower  end  of  the  first 
lateral  suture.  Second  lateral  suture  entirely  brown.  Wings  with 
costa  yellow;  pterostigma  yellowish,  edged  with  dark  brown.  L^s 
yellow,  a  short  antero-dorsal  stripe  on  apical  end  of  femur  extending 
usually  less  than  half  its  length;  tibiae  black,  yellow  externally; 
tarsi  dark. 

Abdomen  with  segments  1-6  greenish  yeDow  and  7-10  deeper,  pure 
yellow,  markings  black.  Segment  1  with  pale  spot  above  on  either 
side  connected  posteriorly  with  a  pale  stripe  on  segment  2,  which 
stripe  is  darker  in  its  posterior  half.  Apex  of  segments  2-6  with  a 
narrow  black  ring.  Each  of  3-6  with  a  small  spot  posterior  to  the 
lateral  carina  and  a  large  spot,  covering  two-fifths  of  the  side,  on  the 
distal  end  of  the  segment.  Segments  7-10  deep  yellow,  segment  7 
marked  similarly  to  segm^it  6,  but  the  spots  reduced  in  area  and 
paler.  Segment  8  with  broad  dorsal  apical  pale  brown  area.  Supe- 
rior appendages  yellow  with  ventral  apical  face  black.  Inferior 
appendages  yellow  with  tips  black. 

Female. — Similar  to  the  male  but  segments  7-9  with  distinct 
apical  spots.  Five  of  the  nine  females  have  the  antehumeral  stripes 
reaching  the  mesostigmal  lamina.  In  three  the  narrow  hum^^ 
stripe  is  so  faint  as  to  appear  wanting.  In  four  females  segment  9  is 
entirely  yellow.     (See  figs.  248-249.) 

The  following  are  the  measurements  of  the  18  Humboldt  specimens: 
Male,  abdomen,  35-43  mm.;  hind  wing,  27-29;  female,  abdomen, 
37-38  mm.;  hind  wing,  31-32. 

I  had  the  privilege  of  examining  the  following  specimens  of  Oomphus 
%ntricatfii8  which  belong  to  the  United  States  National  Museum:  Rio 
Grande  River,  Brewster  Coimty,  Texas,  Mitchell  and  Cushman,  col- 
lectors, 1  male,  2  females;  Albuquerque,  New  Mexico,  CTockerell,  1 
male;  Chaves,  New  Mexico  (P.  P.  Calvert),  1  female. 

Except  that  the  color  pattern  is  slightly  darker  in  the  Rio  Grande 
specimens,  approaching  almost  to  black,  I  can  see  no  difference 
between  the  Rio  Grande  and  Nevada  series. 

OOMPHUS  OUYACEUS  Selya. 

This  is  a  large  species  foimd  on  warm  muddy  rivers.  I  have  taken 
it  in  two  places.  On  July  15  and  16  I  took  about  80  males  and  6 
females  on  the  American  River  just  below  the  Southern  Pacific  Rail- 
road bridges  at  Sacramento.  September  2  I  took  a  single  female 
on  the  dikes  of  the  San  Joaquin  River  at  Stockton.^ 

1  Forrls  took  this  on  Bean  Creek  near  Modesto,  California  (see  p.  680),  whidi  is  its  present  terthest  south 
record  in  the  San  Joaquin  Valley.  In  August,  1916, 1  found  this  dark  form  on  Owens  Rlyer,  Inyo 
County,  California.  Kirby  (Catalogue  of  Odomata,  p.  66, 1890)  records  this  flrom  Nebraska.  I  do  not 
know  his  authority.  Walker  (4l8t  Rept.  Ent.  Soc.  Ont.,  1909,  p.  lao)  records  it  ikom  Peaohland,  British 
Columbia,  which  is  in  the  (}olumbia  River  watershed.  The  exuviae  recorded  by  Needham  from  Seattle^ 
Washington,  as  aofrrimw  (Proc.  U.  S.  Nat.  Mus.,  voL  38,  p.  698)  are  of  this  species. 
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The  specimens  I  took  in  Nevada  I  consider  a  distinct  variety  and 
will  discuss  them  separately.^ 

At  Sacramento  several  miles  of  the  American  and  Sacramento 
Kivers  were  explored,  but  this  species  was  found  only  on  the  American 
River  and  was  confined  to  that  stretch  just  below  the  Southern 
Pacific  bridge. 

The  river  at  this  point  was  about  200  feet  wide  with  sand  bottom 
and  sand  shores  except  along  the  north  shore  at  the  deepest  point, 
where  it  was  6  feet  in  depth  and  the  steeper  bank  showed  some  clay. 
Later,  in  August,  the  water  had  fallen  until  it  was  only  about  3  feet 
deep  at  this  point.  The  shore  here  was  bordered  with  cottonwoods, 
whose  dark  green  tops  rose  above  a  line  of  paler  willow  bushes,  which 
himg  in  the  muddy  water,  while  the  river  bottoms  adjoining  were  an 
almost  continuous  thicket  of  box  elder  trees,  about  30  feet  high.  In 
one  or  two  places  these  box  elder  thickets  thinned  out  and  such 
glades  were  rank  with  grass  and  clumps  of  willows. 

The  males  of  olivaceus  were  abundant  over  the  yellow  river,  where 
they  flew  leisurely  in  a  broadly  zigzag  course  at  a  distance  of  not  more 
than  10  inches  above  its  surface.  At  intervals  they  rested,  Tisually 
in  a  hanging  position,  on  the  willows.  The  females  were  not  much  in 
evidence.  Two  were  observed  over  the  water  and  were  swifter  and 
more  direct  in  their  flight  than  the  males.  Several  females  were 
taken  in  the  open  willow  glades  back  from  the  river.  Here  they 
rested  on  the  biishes  and  weeds,  sunning  themselves.  Here  an  occa- 
sional male  wandered  about  apparently  seeking  a  mate.  When  found 
the  pair  would  fly  away  in  a  short  nuptial  flight,  soon  coming  to  rest 
on  bushes  where  they  remained  in  copulation  indefinitely.  Individ- 
uals were  difficult  to  catch  in  these  glades,  because  on  being  disturbed 
they  would  fly  up  out  of  reach.  The  large  series  was  taken  by  wading 
breast  deep  in  the  river's  edge  and  scooping  them  off  of  the  willows. 
Much  time  was  spent  searching  for  exuviae,  but  none  were  found. 

The  illustrations  (figs.  263-271)  show  the  structural  peculiarities  of 
this  species.    The  following  is  a  description  of  the  live  colors: 

Male. — ^Labrum  pale  grayish  with  greenish  brown  tints.  Frons 
slightly  browner  than  labrum,  but  paler  except  for  a  black  band 
across  its  posterior  edge.  Vertex  black  except  posterior  to  the 
ocelli,  which  with  the  occiput  is  pale  grayish  brown.  Eyes  blue, 
paler  below.  Postocular  area  pale  brownish  gray,  shading  into  a 
bluish  gray  above.     (See  fig.  260.) 

Prothorax  dark  brown  except  the  anterior  lobe  which  is  yellow. 
Mesothorax  with  a  black  middorsal  stripe  twice  as  wide  below  as  at 
the  antealar  sinus.  Antealar  sinus  brown,  connecting  the  middorsal 
stripe  with  the  very  wide  humeral  suture.  Usually  included  in  this 
stripe  is  a  gray  hair  line  lying  posterior  to  the  suture  and  a  slightly 

1  See  p.  567  of  this  paper. 


Digitized  by 


Google 


556 


PR0CEEDIN08  OF  THE  NATIONAL  MUSEUM. 


vol..  62. 


wider,  more  irregular  and  usually  discontinuous  gray  line  lying 
slightly  in  advance  of  the  suture.  The  pale  areas  of  the  thorax 
are  pale  gray  with  a  slight  greenish  tint  except  the  infraepistema. 


F1O8.  a63-271.~OOMPBU8    OUYACEUS.    263.  MALE,     SEGMKNT    2.    204-266.  MALI,    SBQMBNT    10.     2u7 

Vulva.   268.  Fsmale,  ocofut.   260-271.  Male,  left  legs. 

which  are  yellow.  Legs  vnth  coxa  and  trochanter  gray,  femur  gray 
with  a  broad  dorsal  black  stripe,  tibia  and  tarsus  black.  Wings  witli 
the  costa  edged  with  yellow,  pterostigma  brown. 
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I ^—~ ■ 

Abdomen  with  segments  1-6  gray,  and  segments  7-10  creamy 
yellow,  marked  as  follows:  Segment  1  with  a  narrow  black  stripe 
above  on  either  side  which  connects  with  a  similar  stripe  on  segment 
2,  on  the  latter  segment  the  stripe  widening  caudad.  Segments  2-7 
each  with  a  lateral  stripe  as  in  segment  2,  and  in  the  lower  posterior 
angle  of  the  side  a  spot,  on  segments  6  and  7  this  spot  usnaUy  con- 
nected with  the  stripe  above.  Intersegmental  membranes  of  seg- 
ments 7-10  yellow.  Segment  7  with  the  lateral  stripes  meeting  along 
the  dorsal  carina  for  the  posterior  two-thirds  of  its  length.  Seg- 
ments 8  and  9  with  the  lateral  stripes  broadly  united  across  the  pos- 
terior end  of  each  segment,  leaving  on  segment  8  a  round  antero-dorsal 
spot  one-half  the  segment's  length  in  diameter  and  on  segment  9  a 
more  rectangular  antero-dorsal  pale  spot  one-third  the  length  of  the 
segment.  Segments  8  and  9  edged  below  with  black.  Segment  10 
black  above,  yellow  on  the  sides.  Appendages  brown  with  black 
tips.  This  species  is  characterized  by  the  continuous  lateral  stripes 
on  the  abdomen,  the  lateral  spots  on  segments  3-7  and  the  general 
grayish  color  of  the  body. 

The  coloration  of  the  female  (fig.  251)  is  similar  to  that  of  the  male. 

The  following  are  the  measurements  of  8  males  and  the  6  females 
of  6lwaceu8  taken  at  Sacramento: 

Male,  abdomen,  37-40  nun.;  hind  wing,  31-33;  female,  abdomen, 
38-43  mm.;  hind  wing,  32-35. 

GOMPmJS  OUVACEUS  Sdys,  rv.  NEVADENSIS  Kenaedy. 

This  variety  was  first  taken  by  Henshaw,  whose  specimens  are 
probably  in  the  Museum  of  Comparative  Zoology.  Hagen  *  lists  these 
specimens  as  olivaceus. 

I  foimd  this  variety  only  in  the  Humboldt  River,  where  I  took  it  at 
Golconda,  Nevada,  August  7  and  9;  Winnemucca,  August  8;  and 
Lovelocks,  August  10.  I  did  not  find  it  in  the  swifter  parts  of  the 
upper  reaches  of  the  river  at  Carlin. 

From  Golconda  to  Humboldt  Sink,  the  Humboldt  River  is  a  muddy 
alkali  stream,  which  meanders  with  many  involved  loops  through 
this  treeless  valley.  Its  banks  and  bed  are  of  alkali  silt  and  it  is  bor- 
dered at  every  turn  by  dense  thickets  of  gray  willow,  which  are  called 
pinwiUows  by  the  cowpimchers,  because  they  seldom  get  larger  than 
an  inch  in  diameter.  At  this  size  they  die  and  remain  erect  among 
the  younger  sprouts,  making  a  thicket  scarcely  penetrable  except  by 
animal  trails.  The  surroimding  mountains  are  brown  and  bare  and 
treeless,  not  even  cottonwoods  growing  along  this  strange  stream. 

Both  males  and  females  were  f oimd  most  commonly  in  these  willow 
thickets.    They  sunned  themselves  here,  but  every  now  and  then  one 

>  Bept.  Sorv.  Terr.  Colo.,  1873,  p.  397, 1874. 
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or  more  would  apparently  remember  the  river  and  wotdd  spend  sev- 
eral minutes  in  a  zigzag  flight  oyer  its  surfaoSi  returning  shortly  to 
rest  again  on  the  willows.  Several  pairs  in  copulation  were  seen 
flying  about  these  thickets. 

This  variety,  except  for  its  slightly  greater  size,  is  identical  with 
clivaceus  of  California  in  structure,  but  is  readily  distinguished, 
especially  in  fresh  material,  by  the  color,  which  is  in  general  much 
lifter  than  in  the  California  specimens.  In  the  field  I  did  not  doubt 
that  the  two  were  distinct  species,  but  was  surprised  when  on  my 
return  I  studied  them  imder  a  binocular  and  could  find  no  constant 
structural  differences.    The  following  are  the  live  color  notes: 

Male. — ^Eyes  blue,  grayer  below.  General  body  color  much  more 
yellow  than  the  California  specimens,  thus  giving  the  Humboldt  vari- 
ety a  lemon  or  gray  yellow  appearance,  rather  than  the  dark  gray 
appearance  of  the  former.  Also  all  markings  are  more  restricted 
and  paler.  Thoracic  markings  medium  to  light  brown.  Humeral 
stripe  divided  lengthwise  into  three  distinct  stripes  by  two  indosed 
pale  stripes.  In  perhaps  one-third  of  the  material  the  humeral  stripe 
fades  out  below.  The  black  dorsal  stripe  on  the  femur  reduced  to  a 
spot  on  the  distal  half  or  third.  Pterostigmas  in  male  and  female 
pale  gray  yellow.  In  the  abdominal  markings  segments  3-7  have  & 
broad  yellow  basal  ring.  The  lateral  spots  are  absent  except  on  seg- 
ment 7,  where  they  are  much  reduced  in  size.  Segment  10  in  male  is 
mottled  with  brown  above,  and  in  the  female  is  yellow,  except  for  its 
brown  dorso-caudal  edge.     (See  figs.  252-253.) 

Several  exuviae,  probably  of  this  species,  were  found  on  the  large 
salt  grass  sods  lying  in  the  edge  of  the  water  where  the  banks  had  been 
undermined.    These  will  be  described  later.     (See  p.  570.) 

The  following  are  the  measurements  of  8  males  and  7  females  from 
Lovelocks:  Male,  abdomen,  40-42  mm.;  hind  wing,  33-34;  female, 
abdomen,  40-43  mm;  hind  wing,  34-36. 

GOBfPHUS  SOBRDfUS  Sel7». 

Oomphus  8ohrinu8  has  been  known  heretofore  only  from  the  type,  a 
single  male  specimen  ''collected  by  Edwards  in  California"  and  later 
deposited  in  McLachlan's  collection.  This  was  described  by  Selys 
in  the  year  1873  in  his  Third  Addition  to  the  Synopsis  of  the 
Gomphines.  ' 

Except  for  the  above  specimen  the  species  has  remained  unknown 
imtil  this  year.  In  April  of  this  year  I  took  a  single  specimen,  a 
female,  on  Felt  Pond  on  the  Stanford  campus,  and  in  May  I  found 
it  very  abundant  on  Coyote  Creek  within  the  city  limits  of  San  Jose, 
where  in  a  single  day's  collecting  I  succeeded  in  taking  over  50  speci- 
mens, though  much  of  the  time  was  spent  in  endeavoring  to  catch 
Macromia.    During  the  fore  part  of  Jime  I  took  several  specimens 
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on  one  of  the  ponds  on  the  Napa  Insane  Asylum  grounds^  and  about 
June  15  caught  several  on  Chico  Biyer  east  of  the  city  of  Chico. 

Both  Coyote  Creek  and  Chico  River  are  warm  sluggish  streams 
with  mud  banks  and  much  mud  bottom.  On  Coyote  Creek  on  May 
10  the  species  was  at  the  height  of  its  season.  On  May  27  it  was 
much  less  abundant^  and  on  July  4  it  had  entirely  disappeared.  On 
Chico  River,  June  14  and  15,  only  an  occasional  aobrinua  was  seen 
but  the  exuviae  were  very  abundant,  which  would  indicate  that  at 
that  time  their  season  was  practically  over.  From  the  preceding 
data  it  is  evident  that  aohrinua  is  an  early  spring  species,  appearing 
in  April  and  gone  by  July,  and  that  it  inhabits  the  warmer  constant 
streams  of  medium  size  and  to  a  lesser  extent  ponds.  Perhaps  it  is 
also  limited  to  the  more  mud-bottomed  streams,  as  I  did  not  find  it 
in  the  Feather,  Tula,  or  American  Rivers,  which  are  sandy  bottomed. 
Neither  does  it  occur  on  dear  spring-fed  mountain  streams,  for  one 
such  flowed  through  the  asylum  grounds,  and  another  (Stephen's 
Creek)  flows  not  far  from  San  Jose,  in  neither  of  which  did  sohrvrma 
occur. 

On  Coyote  Creek  where  I  observed  its  habits  more  fully,  it  does 
not  appear  about  the  water  in  numbers  until  about  1 1  in  the  forenoon. 
Earlier  than  this  it  can  be  found  on  the  sunny  patches  of  bare  ground 
back  a  few  yards  from  the  creek  bank.  It  is  active  about  the  water 
during  the  heat  of  the  day  but  leaves  about  4  in  the  afternoon.  The 
males  are  four  or  five  times  as  abundant  as  the  females,  and  usually 
stay  low  over  the  water,  seldom  rising  higher  than  four  or  five  feet 
above  its  surface.  They  usually  rest  on  the  bare  sandy  spots  but 
light  also  on  logs,  brush  and  willows.  The  females  oviposit  by  tap- 
ping the  surface  of  the  water  with  the  abdomen  at  irregular  intervals 
as  they  fly  close  over  its  surface.  It  is  at  such  times  that  the  males 
swoop  on  them  and  take  them  away  in  copulatory  flights,  which  end 
in  a  long  resting  period  in  copulation  on  some  tree  or  bush. 

Many  of  the  specimens  which  I  have  fit  Selys's  description  closely, 
but  the  species  varies  in  a  remarkable  way,  and  I  believe  on  further 
study  and  wider  collection  will  be  found  to  include  Selys's  species 
c(mfraUrmL8.  If  such  is  found  true,  the  name  confmtenvua  will 
supersede  that  of  sohmms,  as  the  former  precedes  the  latter  in  Selys's 
writings.  The  variations  of  the  species  will  be  dealt  with  more  fully 
in  the  discussion  of  the  next  and  closely  related  mountain  species 
from  Lake  Donner.* 

The  following  are  color  descriptions  of  sobrimts: 

Male. — ^Labium  black  in  the  middle;  entire  face  and  frons  pale 
greenish  yellow,  except  posterior  edge  of  horizontal  surface  of  frons, 
which  is  black  as  is  the  entire  vertex;  occiput  yellow;  eyes  gray,  with 
the  posterior  surface  with  three  yellow  spots.     (See  fig.  279.) 

>  8m  p.  550  of  this  paper  oonoerning  aobrinw  from  Seattle,  Washington,  ooUeoted  by  B.  Oshum  and 
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Prothorax  black  with  a  median  and  an  upper  and  lower  lateral 
spot  yellow. 


F1O8.  373-280.— QOMFEUS  80BBINU8.    373.  lilLB,  8K0MXMT  3.    378-375.  Malx,  APPENDAOBS.    376-377. 

Vulva.   378.  Fimalb,  occiput.   379-280.  Color  pattien. 

Mesothorax  and  metathorax  dull  olive  green  marked  with  dark 
brown  as  follows:  Middorsal  stripe  1.5  mm.  wide,  extending  from 
antealar  sinus  to  the  pale  posterior  edge  of  the  black  mesostigmal 
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lamina;  humeral  and  antehmneral  stripes,  2  mm.  wide,  fused  except 
for  a  narrow  green  line  through  the  center  of  their  middle  third ;  upper 
half  of  mesinfraepistemum  Qower  half  pale) ;  a  broad  band  connect- 
ing inferior  end  of  humeral  stripe  with  the  broad  irregular  stripe  on 
the  second  lateral  suture  (see  fig.  279).  Upper  third  of  mesinfrae- 
pistemum dark  but  conspicuously  edged  above  bj  pale.  Anterior 
end  of  metepimeron  black.  Coxae  pale,  each  with  a  black  spot;  l^s 
black.    Wings  with  large  dark  brown  stigmas. 

Abdomen  black  except  segment  1,  with  dorsal  and  lateral  greenish 
spots.  S^ments  2-9  each  with  a  narrow  triangular  yellow  middor- 
sal  spot,  the  apex  caudad,  and  reaching  posterior  end  of  2-6  and 
successively  shorter  on  7-9,  on  the  last  reaching  but  halfway.  Basal 
articulatory  membranes  of  segments  8-9  yellow.  Segment  2  with 
two  large  pale  spots  on  sides.  Lower  edge  yellow.  S^ment  3  with 
a  large  antero-lateral  spot  and  lower  edge  yellow.  Segments  4-7  each 
with  a  small  antero-lateral  spot  yellow.  Segment  8  with  a  large  yel- 
low lateral  spot  reaching  three-fourths  distance  from  anterior  and 
toward  posterior  end.  Segment  9  with  a  yet  larger  spot  greater  than 
half  the  depth  of  the  segment  and  tapering  to  a  point  at  the  lower 
posterior  angle.  Segment  10  usually  entirely  black  but  in  some 
paler  below.     (Appendages,  figs.  290-293.) 

Among  twenty  selected  at  random,  all  from  San  Jose,  five  had  a  very 
small  and  obscure  spot  on  9,  while  in  another  it  was  reduced  to  a  Une. 
In  one  male  lateral  spots  on  1  fuse  with  dorsal  spot.  (See  figs.  299- 
300.) 

Female. — ^Head  and  thorax  colored  as  in  male.  Abdomen  with 
more  yellow. 

S^ment  1  greenish  with  a  black  spot  above  on  either  side.  Seg- 
ment 2  with  a  broad  middorsal  yellow  stripe  variouly  pointed  poste- 
riorly, a  broad  lateral  stripe  and  the  lateral  keel  edged  with  yellow. 
Segments  3-7  similar  to  segment  2  but  the  middorsal  spot  more  trian- 
gular. A  large  antero-lateral  spot  on  each,  caudad  to  which  extends 
a  more  or  lees  definite  yellow  stripe,  which  is  interrupted  or  absent 
on  6  and  7.  The  lateral  keel  edged  with  yellow.  Segment  8  with 
middorsal  triangular  spot  one-half  length  of  s^ment.  Lateral  spot 
extending  four-fifths  along  lateral  keel.  Segment  9  similar  to  8  but 
lateral  spot  larger,  extending  along  keel  full  length  of  segment. 
S^ment  10  usually  black  with  the  three  caudal  lobes  yellow.  Ap- 
pendages black.  Basal  articulatory  membranes  of  s^ments  8-10 
yellow. 

The  female  illustrated  (fig.  280)  is  an  alcoholic  in  perfect  preserva- 
tion and  happened  to  be  the  most  yellow  of  my  ten  specimens.  The 
abdominal  coloration  in  the  female  is  exceedingly  variable,  no  two 
of  the  ten  being  alike.  The  majority  have  a  pattern  more  like  the 
male  (fig.  279)  than  like  this  female.  Figures  302-305  show  the 
65008'*—Proc.N.M.  vol.52— 17 36 
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color  pattern  in  four  other  females.  Figures  272-278  show  the 
structural  details  of  this  species. 

Measurements  are  as  follows:  Male,  abdomen^  37-40  mm.;  hind 
wing,  31-32;  female,  abdomen,  36-39  mm.;  hind  wing,  30-32.5 

Because  of  previous  studies  of  the  postanal  cells  in  Chmphus  rela- 
tive  to  their  use  in  grouping  the  species  into  subgenera,  I  give  hare 
the  forms  they  take  in  this  species.  The  fifty  males  were  examined 
and  24«A  (fig.  313),  7-B;  2»C;  9-D;  2-H.  Each  of  the  other 
figures  represented  one  specimen  each,  and  one  deformed  wing  was 
not  figured.    The  females  were  not  examined. 

GOBfPmJS  DONNERI,  new  ^padM. 

One  of  the  interesting  surprises  among  the  Odonata  of  beautifiil 
Donner  Lake  was  a  species  of  Oomphus.  This  genus,  which  is  asso- 
ciated in  one's  mind  with  the  warm  sluggish  streams  of  the  lowlands, 
was  represented  here  at  an  elevation  of  ahnost  5,000  feet  by  numerous 
specimens  of  an  ahnost  black  species,  a  close  relative  of  its  near 
lowland  neighbor  Oomjihus  adbrimis. 

I  first  saw  a  specimen  of  this  species  on  July  23,  while  I  was  collect- 
ing OfTiiogcm/phua  morriaom  near  the  outlet  of  the  lake,  but  after 
several  attempts  failed  to  catch  him.  A  fuller  exploration  of  the 
lake  revealed  titie  sand  beaches  around  the  west  end,  a  different  shore 
from  the  cobble  and  pebble  beaches  of  the  east  end,  and  on  these  sandy 
beaches  of  the  west  end,  this  new  Oomphus.  During  two  days'  collect- 
ing about  80  males  and  2  females  were  taken,  and  after  extended 
search  several  broken  exuviae  were  found  around  driftwood  and 
boulders  along  the  shore.  Because  of  the  very  evident  scarcity  of 
females  the  species  was  probably  past  its  prime,  tliough  still  abundant. 
I  was  not  fortunate  enough  to  observe  it  emerging,  copulating,  or 
ovipositing.  It  passed  most  of  its  time  resting  on  the  bare  beach  or 
some  low  stone,  though  it  occasionally  Ut  on  a  low  bush  or  weed* 
Along  the  west  shore,  where  the  sandy  beach  was  continuous,  it  was 
the  only  species  foimd,  but  along  the  west  end  of  the  north  shore, 
where  sandy  stretches  alternated  with  gravel  and  rock,  it  was  asso- 
ciated with  Ophiogomphw  marrisoni,  EndUagma  cyafhigerumj  and 
Argiavivida. 

Length  of  abdomen:  Male,  37  mm.  (35-38);  female,  36  and  37.6* 
Length  of  hind  wings:  Male,  30  mm.  (28-32.5);  female,  31  and  32. 
Length  of  pterostigma  of  front  wing:  Male,  2.8  mm.  (2.5-^.2); 
female,  3. 

ryp€.— Oat.  No.  20815,  U.SJNr3f.  A  male  from  Donner  Lake, 
Nevada  County,  California,  July  23,  1914. 

AUotype.'-Csi.  No.  20815,  U.S.N.M.  A  female  from  Donner  Lake, 
Nevada  County,  California,  July  23,  1914. 
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Apex  of  hind  f  emui  reaching  to  or  beyond  auricle,  in  the  male,  with 
only  short  spines,  but  in  the  female  with  about  15  long  spines  in  the 
outer  two-thirds  of  each  row  and  8-10  short  spines  in  the  inner  third 
of  each  row.  Long  hairs  in  basal  third  of  femur  in  both  sexes.  An- 
terior hamuli  half  as  long  as  posterior,  slightly  dilated  upward,  then 
abruptly  contracted  to  a  hook  which  terminates  the  anterior  edge, 
the  tip  of  the  hook  pointing  caudad.  Posterior  hamules  leaf  shaped, 
the  posterior  edge  thickened,  the  anterior  edge  with  a  subapical 
point  directed  cephalad.  (Fig.  281.)  Seminal  yeside  large,  black, 
its  anterior  surface  terminating  in  two  broadly  conical  projections. 
Abdominal  segments  8  and  9  moderately  dilated,  inferior  edge  of  9  two 
and  a  half  times  as  long  as  10.  Superior  appendages,  when  viewed 
from  above,  conical,  in  some  specimens  terminating  in  a  poorly  defined 
needle  point.  Viewed  from  the  side,  the  appendages  are  slightly 
convex  on  the  dorsal  surface  for  the  anterior  two-thirds  of  their 
length  and  slightly  concave  for  the  posterior  third.  A  thin  ridge  or 
lamina  extends  along  the  apical  three-fourths  to  three-fifths  on  the 
inner,  lower  side  of  each  appendage.  This  appears  in  the  lateral 
view,  but  is  largely  hidden  in  the  view  from  above.  This  ridge  is  as 
wide  as  one-third  the  length  of  the  appendage,  being  widest  in  its 
anterior  third,  and  tapering  regularly  to  the  apex  of  the  appendage. 
Prongs  of  inferior  appendage  separated  by  length  of  inner  edge  of 
either  prong;  prongs  diverging,  frequently  half  the  inner  edge  of 
either  prong  visible  from  above  outside  the  superior  appendages. 
Viewed  laterally,  upper  and  lower  lines  of  prong  subparaUel  and  the 
prong  terminating  in  a  short  tooth  pointing  dorsad.  Viewed  from 
above,  the  outer  line  convex  in  basal  two-thirds  and  straight  or  slightly 
concave  in  distal  third;  tip  rounded.     (Figs.  282-285,  294-298.) 

Vulvar  lamina  of  female  broadly  V-deft,  the  lobes  as  long  as  wide, 
with  blunt  points.    Female  appendages  as  long  as  10.     (See  fig.  286.) 

In  both  male  and  female  the  under  surface  of  the  occiput  is  not 
visible  from  above;  that  is,  the  posterior  edge  does  not  turn  up  as  in 
Stylurus.  This  edge  in  the  two  females  is  straight;  in  the  majority 
of  the  males  a  slightly  convex  curve,  lightly  indented  in  the  center. 
(Fig.  287.) 

ColaraHan,  male. — ^Labium  black  with  yellow  lateral  edges;  entire 
face  and  frons  greenish  yellow  except  posterior  edge  of  horizontal 
surface  of  frons,  which  is  black,  as  is  the  entire  vertex;  occiput  yellow. 
Eyes  gray  with  three  yellow  spots  behind  each.     (See  fig.  288.) 

Prothorax  entirely  black,  except  obscure  median  dorsal  spot,  and 
in  some  specimens  minute  upper  and  lower  lateral  spots. 

Mesothorax  and  metathorax  dull  grayish  oUve  green,  marked 
with  black  as  follows:  Middorsal  stripe  1.75  mm.  wide,  extending 
from  the  black  antealar  sinus  to  the  pale  posterior  edge  of  the  black 
mesostigmal  lamina;  humeral  and  antehumeral  stripes  entirely  fused 
into  a  stripe  2.5  mm.  wide;  a  broad  band  connecting  inferior  end  of 
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humeral  stripe  with  lower  end  of  the  broad  stripe  on  the  second 
lateral  suture;  anterior  and  ventral  edge  of  metepimeron  broadly 


FlOS.  281-280.— GOMFHUS  DONKERI.    281.  MALE,  SEGMENT  2.    282-285.    MALE,  APFENDAOES. 

286.   VuLYA.   287.  Female,  occiput.   288-280.  Color  PAnxRK. 

black.  Mesinfraepistemum  and  metinfraepistemum  black  above, 
yellow  below.  All  coxae  yellow,  each  with  a  black  anterior  spot. 
Legs  black.    Pterostigmas  very  dark,  almost  black. 
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Abdomen  black,  except  a  broad  middorsal  band  on  segments  1  and 
2;  lower  side  of  1  green,  which  is  confluent  with  a  large  green  spot  on 
side  of  2  (in  some  specimens  a  second  and  minute  spot  posterior  to 
auricle).  Lateral  keel  of  segments  1-3  yellow.  Se^ents  3-7  each 
with  a  narrow  middorsal  triangular  yellow  spot  extending  full  length 
of  segments  3  and  4,  and  successively  shorter  to  the  eighth  on  which 
it  occupies  only  the  anterior  fourth.  Large  anterolateral  spot  on  seg- 
ment 3,  the  anterolateral  spots  on  4-7  being  reduced  to  mere  points. 
Basal  articulatory  membranes  of  segments  8-10  yellow,  all  others 
black.  A  large  yellow  spot,  three-fifths  the  length  of  the  segment, 
occupying  the  lower  anterior  angle  of  segment  8.  A  similar  but  larger 
spot  occupying  the  anterior  two-thirds  of  segment  9  and  extending 
caudad  along  the  keel  but  not  reaching  the  posterior  end  of  the  seg- 
ment as  in  sobrirms.    Segment  10  and  appendages  black. 

Fefndle. — Color  similar  to  that  of  male  except  on  abdomen,  which  is 
colored  as  foUows  (fig.  289) :  Black  with  more  extensive  yellow  pattern 
than  in  the  male.  Segment  1  black,  with  large  dorsal  spot  and  sides 
yellow.  Segment  2  black,  with  large  oval  dorsal  spot  full  length  of  seg- 
ment and  broad  lateral  stripe  with  a  second  narrow  stripe  along  lower 
edge  yellow.  Segments  3-7  each  with  a  narrow  triangular  middorsal 
spot  extending  full  length  of  segment;  each  with  lateral  keel  narrowly 
yellow.  Segment  3  with  an  irregular  lateral  stripe.  Segment  4  with 
an  anterior  lateral  spot  followed  by  a  second  and  smaller  spot.  Seg- 
ments 6-7  each  with  an  anterior  lateral  spot  larger  than  those  in  the 
male.  Segment  8  with  short  triangular  middorsal  spot  on  anterior 
end  of  segment,  and  a  large  lateral  spot  extending  along  three-fourths 
of  the  length  of  lateral  keel  and  dorsad  haU  the  height  of  the  s^ment. 
Segments  9  and  10  black,  except  a  large  lateral  yellow  spot  on  9  ex- 
tending along  the  entire  length  of  the  lateral  ked  and  at  its  anterior 
end  dorsad  half  the  height  of  the  segment.  The  three  round  terminal 
lobes  of  segment  10  yellow.  Articulatory  membranes  of  segments 
8-10  yellow. 

The  variations  of  the  cells  between  A  and  A,,  on  being  checked 
agamst  figure  313,  show  8=A,  10=B,  11-C,  15=D,  10  =  F. 

Dormeri  is  very  close  to  c(mfrateTmL8j  appearing  to  differ  only  in 
coloration.  Cimfraiermis,  which  I  have  not  seen,  has  blunt  superiors 
but  has  a  double  humeral  stripe.  Donneri  and  confratemus  both  are 
smaller  than  aobmius  and  both  have  little  or  no  color  on  the  dorsum 
of  segment  9. 

Li  the  collection  of  Cornell  University  are  three  males  and  one 
female  from  Seattle,  Washington,  collected  by  R.  Osbum,*  which 
are  labeled  confratern/us.  These  agree  with  my  sohrinua  specimens 
from  California  in  detail,  having  the  lai^r  size  of  sohrinua,  the  double 
humeral  stripe,  the  large  spot  on  the  dorsum  of  segment  9,  the 
lateral  spot  on  9  reaching  to  the  lateral  inferior  angle  of  the  seg- 

>  Osbum,  R.,  Ent.  News,  vol.  16, 1906,  p.  189. 
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ment  and  the  pointed  superior  appendages.    The  exuviae  from  Seattle, 
described  by  Dr.  J.  G.  Needham  *  as  sobrinuSy  are  a  form  near  cliixiceusy 


F1O8.  200-203,  290-306.— OOMFHU8  BOBBmUS.    200-283.  MALI,  APFENDA0B8.    200-306.  COLOB  YABUTION. 
FIO8. 30i-908, 806-808.— OOMPHUSDONNKia.    204-206.  MALB,APnin>AOB8.    306-306.  OOLOB  YABIAHON. 

which  has  been  reported  from  Peachland,  British  Colmribia.*    The 
nymphs  from  Crooked  River  (Baker  Comity),  Oregon,  described  by 

I  Proe.  U.  ft.  Nat.  Mus.,  vol.  27, 1004,  p.  603.      >  4lBt  RHK>rt  Bnt.  Soo.  Ont.,  1000,  p.  190.   (fi  M.  WaUm.) 
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Doctor  Needham  ^  as  c(mjratern/us,  are  dose  to  the  nymphs  of  darmeri 
but  are  slightly  broader. 

In  color  this  species  is  characterized  and  set  off  from  sobrinua  by 
the  narrow  antehmneral  stripes  (1  mm.),  the  solid  black  hmneral 
stripe,  the  minute  lateral  spots  on  s^ments  4-7,  the  usual  absence 
of  a  dorsal  spot  on  s^ment  9,  and  the  fact  that  the  lateral  spot  of 
segment  9  never  quite  reaches  the  lower  posterior  angle  of  the  seg- 
ment.    (See  figs.  306-308.) 

Structurally  the  species  is  characterized  by  its  shorter  pterostigma 
(2.5-3.2  mm.),  by  its  more  slender  abdomen  and  by  its  more  blunt 
superior  appendages  and  slightly  lyrate  inferior  appendage. 

This  species  is  very  dose  to  sobrinus,  differing  from  it  in  the  above 
charact^  and  in  its  season.  The  season  of  sohrirms  is  entirely  past 
before  this  reaches  its  prime.  The  difference  in  altitude  would 
account  for  part  of  this,  but  hardly  for  so  great  a  difference.  And 
as  to  the  characters  above,  none  of  them  are  constant  except  that 
of  the  extent  of  the  yellow  lateral  spot  of  segment  9.  In  sobrinus 
it  always  attains  the  posterior  angle  and  in  donneri  it  never  does. 
Occasional  specimens  show  intergradations  in  any  of  the  other  char- 
acters, but  no  single  specimen  from  the  valley  (sohrinus)  or  from  the 
lake  (donneri)  shows  a  major  part  of  its  characters  varying  toward 
the  other  spedes. 

To  test  this  I  tabulated  each  specimen  of  the  males  of  the  two 
spedes  (54  donneri  and  50  sohrinus)  in  r^ard  to  the  following  seven 
characters:  1,  width  of  pale  antehumeral  stripe;  2,  length  of  pale  mid- 
humeral  stripe;  3,  length  of  stigma  of  left  forewing;  4,  extent  of 
lateral  spot  of  segment  9  along  the  inferior  edge  of  the  segment; 
5,  length  of  dorsal  spot  on  s^ment  9;  6,  character  of  superior  appen- 
dages (whether  needle  pointed  sohrinus  form  or  the  blunt  donneri 
form  or  one  of  three  intermediate  forms);  7,  character  of  inferior 
appendage.  The  table  (see  p.  568,  table  A)  following  shows  the  varia- 
tions and  the  number  of  specimens  showing  any  given  variation.  The 
arrangement  of  the  table  brings  out  the  overlapping  or  intergrading 
of  the  various  characters. 

To  show  the  distinctness  of  the  two  groups  of  dragonflies  in  spite 
ci  the  intergrading  of  the  various  characters,  I  reduced  the  measure 
of  each  character  to  its  equivalent  in  a  scale  of  ten,  allowing  0  for 
the  extreme  donneri  form  of  each  character  and  10  for  the  extreme 
sohrinus  form  of  each  character.  The  equivalents  for  each  character 
are  inserted  in  the  table  of  variations. 

FoUoiwing  this  (see  p.  568,  table  B)  are  for  example  the  measure- 
ments of  the  first  three  donneri  specimens  and  following  each  in  the 
table  are  inserted  the  equivalents  for  that  specimen  with  their  suiu  'u 
the  end  column. 

1  Proc  U.  8.  Nat.  Hus.,  vol.  27, 1004,  p.  601. 
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The  sum  of  the  equivalents;  then,  gives  the  variational  standing  of 
the  individual.  That  is,  a  sohrinus  with  each  character  of  extreme 
aohrinvs  form  would  total  70  and  a  donneri  with  each  character  0, 


309  3U 

FlOB.  80^10.— OOHFHUa  DONMIBL    300.  CUBVS  BBFBBBBNIINO  ABOUT  50  SPBCOnNS.    310.  SlMB  CUBYB 

A3  300  BKDUCBD  TO  PERIODS  Of  10. 
FlOS.  311-dl2.^OOlCFH08    80BRINUS.    811.  CUBVX     BBFRXSENTINa     ABOUT     60     SFBCOfXNS.     312.  SaMB 

CUBYB  A8  811 BXDUCED  TO  FBBIOD8  Of  10. 

or  the  extreme  donneri  form,  would  total  0  and  a  perfect  intermediate 
would  total  35.  Figures  309  and  311  are  curves  representing  the 
two  species  and  figures  310  and  312  are  these  same  curves  redrawn 


G  H  1  J 

FlO.  313.— GOM PHUS  SOBBIMXTB,  VABIATIONS  IN  THE  ANAL  ABBA  IN  THB  IfALB  HDiD  WIN08. 

to  groups  of  10  to  smooth  them  up.    These  curves  show  better  than 
words  the  distinctness  of  the  two  species. 

I  am  not  familiar  enough  with  the  genus  Qomjihua  to  attempt  to 
place  these  species  in  a  subgenus. 
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13.  THE  NYMPHS  OF  WESTERN  GOMPHUS. 

The  following  characterization  of  the  nymphs  of  Oamphua  is  from 
Doctor  Needham's  Aquatic  Insects  in  the  Adirondack  (pp.  435- 
436  and  443):* 

Middle  legs  not  more  approximate  than  fore  legs  at  base,  the  fourth  segment  of  the 
antenna  a  mere  rudiment,  much  shorter  than  the  third  segment  is  wide;  tenth  abdomi- 
nal segment  much  shorter  than  ninth.  Wing  cases  laid  closely  parallel  along  the  back; 
lateral  lobe  of  labium  ending  in  a  sharp,  incurved  hook.  Abdomen  only  slightly 
depressed,  ovate  to  lanceolate  in  outline,  at  least  twice  as  long  as  wide.  'Diird  joint 
of  antenna  elongate,  linear,  little  flattened.  Dorsum  of  ninth  abd<miinal  segment 
rounded,  or  with  a  low,  obtuse  median  longitudinal  ridge. 

GOMPHUS  INTRICATUS,  Bymplu 

A  thin  skinned,  whitish  exuvia  with  sooty  tints  on  the  abdomen; 
moderately  slender.  Surface  very  sparsely  coated  with  exceedingly 
minute  bristle-like  hairs.  This  is  a  typical  Siylurua  nymph  and  is 
distinguished  by  the  following  characters: 

Mentum  of  labium  transparent,  tapering  proximad  ¥dth  sinuate 
sides,  width  of  posterior  margin  one  and  three-fourths  times  in  that 
of  anterior  margin.  Middle  lobe  convex,  with  a  fringe  of  about  60 
bristlelike  scales.  Each  lateral  lobe  broad  at  base,  with  a  crescentic 
tip  that  is  suddenly  contracted  to  a  large  terminal  point  standing  at 
right  angles  to  the  lobe;  three  large  and  two  smaller  rounded  teeth  on 
the  concave  edge  posterior  to  the  terminal  point.  Burrowing  hooks 
rudimentary  on  both  first  and  second  tibiae.  Wing  pads  reaching 
to  segment  4.  Abdomen  lanceolate,  very  slightly  contracted  at  base 
of  s^ment  9,  subcircular  in  cross  section.  A  dorsal  groove  on  seg- 
ments 3-7.  No  middorsal  hooks  or  spines.  Segments  6-0  widi 
lateral  hooks,  those  on  9  one-half  the  length  of  segment  10.  Seg- 
ments 2-9  subequal  in  length;  segment  10  one-third  the  length  of 
segment  9,  and  twice  as  wide  -as  long.  Appendages  twice  length  of 
10.     (See  figs.  316  and  321-323.) 

Length,  27  mm.;  abdomen  (including  appendages),  19;  hind  femur, 
4.    Width  of  head,  6  mm.;  abdomen,  6. 

Described  from  4  female  nymphs  collected  on  the  Humboldt  Siw 
at  Lovelocks,  Nevada,  August  10,  1914.  These  were  taken  from 
dead  weed  steals  2  feet  above  the  lowest  level  of  the  river.  At  this 
point  was  a  deep  hole  (3  feet)  with  a  muddy  bottom,  the  greatest 
part  of  the  river  bed  being  composed  of  a  coarse  grit. 

OOBfPHUS  OUTACBUS  NEVADENSIS,*  Bjrmplk 

A  lai^e,  slender,  whitish  exuvia,  sparsely  covered  with  minute 
bristlelike  hairs.  This  is  a  t3rpical  Stylwms  nymph  and  is  distin- 
guished by  the  following  characters: 

iBoU.  47,  N.  T.  state  Mo.,  1901. 

*  A  fonn  of  ottMieeiM  nymph  has  been  desorfbed  by  Needham  from  Beastle,  WaafaJngton,  aa  aoarfmit 
in  Proc  U.  8.  Nat.  Has.,  voL  27, 1904,  p.  092. 

During  Angoat,  1915, 1  found  the  aame  fonn  of  oUvocmm  on  the  Owaoa  Biver,  Inyo  Coonty,  California, 
aa  that  found  at  Saoramento,  which  Is  the  typical  oUvweut,  The  nymphs  of  the  Owsna  Rlrsr  otimcmt 
were  identical  with  those  of  (TompkiMoIlMesuf  fMM^aislt. 
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Men  turn  translucent;  its  width  one  and  two-fifths  in  its  length;  sides 
of  anterior  portion  subparaUel  and  quickly  contracted  by  a  short  sinu- 


FlO.  3l4.--OaiCFHU8  OLIY1.CE178  NBYADENSIS,  NTMFH.  FlO.  316.-^OMPHU8  DONNSBI,  NTlCnr. 

FlO.  315.— GOMPHU8 INTBICATU8,  NTMFH.  FlO.  317.— OOMFEU8  SOBBINUS,  NYMPH. 

atecurve  to  the  narrower  posterior  portion,  which  tapers  slightly;  width 
of  posterior  end  one  and  a  half  to  one  and  three-fourths  times 
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in  that  of  anterior  end;  middle  lobe  convex,  with  30-35  bristlelike 
scales;  each  lateral  lobe  with  a  cresentic  tip  turned  inward  at  right 
angles;  on  the  concave  edge  3-4  large  rounded  teeth.  Burrowing 
hooks  rudimentary  on  both  first  and  second  tibiae.  Wing  pads  reach- 
ing segment  4.  Abdomen  lanceolate,  tapering  r^ularly,  subcircular 
in  cross  section.  A  dorsal  groove  on  segments  3-7.  A  minute  mid- 
dorsal  spine  on  apex  of  segment  9.  Lateral  hooks  on  segments  6-9, 
those  on  9  reaching  to  base  of  10.  Segments  3-8  subequal;  s^ment 
9  one  and  a  half  times  the  length  of  8;  segment  10  three-fifths  length 
of  8.    Appendages  equal  to  10.     (See  figures  314  and  318-320.) 

Length,  38  mm.;  abdomen,  26;  hind  femur,  5.5.  Width  of  head, 
6  mm.;  abdomen,  7. 

Described  from  6  exuviae  collected  on  the  Humbolt  River  at 
Golconda,  Nevada,  August  9,  1914.  The  river  at  this  point  flows 
through  an  alkaline,  salt-grass  flat.  As  it  meanders  it  undermines 
the  salt  grass  sod  which  caves  into  the  edge  of  the  stream  in  large 
squares.    It  was  on  these  sods  that  the  exuviae  were  foimd. 

GOBdPmJS  SOBRINUS,  nymph. 

A  heavy  thick-ekinned  exuvia  usually  thickly  coated  with  mud 
because  of  a  dense  coat  of  very  short  spiny  hairs,  differing  noticeably 
in  this  regard  from  donneri  exuviae,  which  have  few  hairs  and  these 
usually  very  clean.  Greneral  shape  intermediate,  neither  short  nor 
slender.  Abdomen  much  less  arched  than  in  donneri.  It  is  distin- 
guished by  the  following  characters:  Mentum  of  labium  slightly 
longer  than  wide,  its  posterior  edge  three-fifths  to  two-thirds  ¥ddth 
of  anterior  edgey  its  sides  instead  of  being  sinuate  suddenly  con- 
tracted proximad,  making  a  sharp  angle  or  ''step''  on  either  side. 
(A  small  percentile  of  the  specimens  is  intermediate  in  this  mental 
character,  the  ''step"  of  the  side  being  more  ednuous.)  Afiddle  lobe 
of  mentum  convex  and  fringed  with  about  thirty  bristle-like 
scales.  Lateral  lobes  broad  at  base,  tapering  regularly  to  a  cree- 
centic  tip,  the  inner  margin  of  which  bears  7-9  low  rounded  t^eth, 
followed  by  smaller  ones  toward  the  base  of  the  lobe.  Well  devel- 
oped burrowing  hooks  on  both  first  and  second  tibiae.  Wing  pads 
reaching  middle  of  segment  4.  Abdomen  lanceolate,  slightly  con- 
tracted at  base  of  segment  9,  only  moderately  arched,  its  ventral 
surface  much  flatter  than  in  donneri.  No  dorsal  groove,  but  apex  of 
segments  2-7  with  a  low  rounded  middorsal  tubercle.  A  minute 
middorsal  tooth,  hardly  discernible,  as  it  is  concealed  in  a  tuft  of 
hairs  on  apex  of  segments  2-7,  larger  on  segments  8  and  9.  Lateral 
hooks  on  segments  6-9,  those  on  segment  9  one-third  the  length  of 
10.  Segments  2-8  subequal  in  length.  S^ment  9  one  and  a  half 
times  the  length  of  8;  segment  10  two-thirds  the  length  of  8. 
Appendages  equal  to  10.     (See  figs.  317  and  326-328.) 

Length,  38  mm.;  abdomen,  26;  hind  femur,  5.5.  Width  of  head, 
6  nmi.;  abdomen,  7. 
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This  species  differs  from  donneri  in  the  sides  of  the  mentum  being 
angulated,  in  the  heavier  skinned  character  of  the  exuvia  and  in  the 
dense  coat  of  minute,  spiny  hairs. 


320 


323 


flos.  318-320.-— oomphus  ouyaceus  nevademsis,  ntlfph.   318.  msntuic.  319.  mental  lobe.   320. 
Segments  8-10. 

PlOS.  321-333.— GOMTHUS INTBICATUS. 
FlOS.  324-335.— OOMFHUS  DONNEBL 
FlOS.  326-828.— GOMFHUS  B0BBINU8. 

Described  from  exuviae  collected  May  31,  1914,  on  Coyote  Creek, 
San  Jose,  California,  where  the  exuviae  were  numerous  along  the 
mud  banks  of  the  stream. 
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GOMPHUS  DONNDa, 

A  light  colored;  very  delicate  and  thin  skinned  exnyia,  its  surface 
thinly  covered  with  very  short,  spiny  hairs.  General  shape  interme- 
diate, neither  broad  nor  slender.  It  is  distinguished  from  other 
Oomphus  nymphs  by  the  following  characters: 

Mentmn  of  labium  slightly  longer  than  wide,  its  posterior  edge  two- 
thirds  width  of  anterior  edge,  its  sides  slightly  sinuate.  Its  middle 
lobe  convex,  with  a  fringe  of  about  30  bristlelike  scales.  Lateral 
lobes  broad  at  base,  tapering  regularly  to  a  crescentic  tip,  the  inner 
margin  of  which  bears  about  7  low  rounded  teeth  between  which  and 
the  base  of  the  lobe  are  other  smaller  teeth.  Well  developed  burrow- 
ing hooks  on  both  the  first  and  second  tibiae.  Wing  pads  reaching  to 
or  beyond  apex  of  third  s^ment.  Abdomen  lanceolate,  slightly 
contracted  at  base  of  ninth  segment,  well  arched,  no  sign  of  a  dorsal 
groove,  but  apex  of  segments  2-7  with  a  low  rounded  middorsal 
tubercle  terminating  caudad  in  a  minute  middorsal  tooth  on  apex  of 
segments  2-7,  larger  on  segments  8  and  9.  Lateral  hooks  on  seg- 
ments 6-9,  those  on  9  one-fourth  to  one-third  the  length  of  segment 
10.  Segments  2-8  subequal  in  length;  segment  9  one  and  a  half 
times  as  long  as  8;  segment  10  as  long  as  broad  and  two-thirds  length 
of  8.  Appendages  as  long  as  segment  10.  (See  figs.  316  and  324- 
325.) 

Length,  29  mm.;  abdomen,  20;  hind  femur,  6.  Width  of  head, 
5  mm.;  abdomen,  6.5. 

Described  from  2  male  and  1  female  exuvia  and  6  fragmentary 
exuviae  collected  on  the  west  end  of  Donner  Lake,  California,  July 
24,  1914.  These  were  found  in  the  trash  of  the  wave  line  on  the 
sandy  beaches  along  the  northwest  point  of  the  lake. 

14.  NOTES  ON  OCTOGOMPHUS  SPE0ULARI8  AND  ITS  NYMPH. 

.  This  graceful  dragonfly  appears  most  commonly  and  in  greatest 
abimdance  on  the  perennial  torrents  of  the  coast  mountains  of 
California.  These  are  streams  which  never  freeze,  not  even  carrying 
snow  water,  and  which  vary  in  size  from  trickling  spring  streams  to 
roaring  torrents.  The  coast  mountains  are  heavily  timbered  with 
redwoods  and  fir  on  their  ocean  slopes,  but  on  their  eastern  side  are 
covered  with  dense  growths  of  brush  except  in  the  deep  V-shaped 
gulches  where  are  found  mixtures  of  redwoods,  oaks,  alders,  and 
bays.  It  is  in  the  rushing  streams  which  hurry  down  through  the 
dense  shade  of  these  steep  and  narrow  gorges  that  Octogomphus  is 
found.  Here  it  is  accompanied  by  only  three  other  dragonfliee. 
Cordulegaster  dorsalis  and  AesTina  waOeeri  breed  with  it  in  the  stream 
and  Argia  vwida  occupies  the  springs  along  the  lower  courses  of  the 
torrents.  Both  Octogomphus  and  CorduUgaster  are  confined  to  the 
torrential  headwaters  of  the  stream  but  Aeslma,  vxUkeri  and  Argia 
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vwida  may  occiu:  along  the  stream  for  some  distance  after  it  emerges 
onto  the  more  level  valley  floor.  Besides  occurring  on  all  the 
streams  of  the  Coast  MomitainS;  OctogompJvus  is  foimd  on  the  smaller 
streams  of  the  west  slope  of  the  Sierras  which  are  perennial  but  do 
not  rise  high  enough  in  the  moimtains  to  carry  snow  water. 

From  April  to  August  it  is  abimdant  on  the  mountain  streams 
west  of  Stanford  University.  On  June  8  I  found  it  common  on  the 
small  streams  in  the  gorge  east  of  the  Napa  Asylmn.  This  record 
for  Napa  County,  California,  is  at  present  the  northernmost  record 
for  the  Coast  Mountains,  though  it  will  probably  be  found  as  far 
north  as  southwestern  Oregon,  when  that  region  is  explored.  On 
June  16  I  found  niunerous  exuviae  along  the  banks  of  the  Chico 
River,  where  it  emerges  from  the  gorge  east  of  the  city  of  Chico. 
This  point,  in  Butte  County,  California,  is  on  the  west  dope  of  the 
Sierras  and  is  at  present  the  northernmost  record  for  the  species. 
My  southernmost  records  are  from  Mr.  Fordyce  Grinnell's  collection 
in  the  Southwest  Museiun  of  Los  Angeles,  one  being  a  specimen  from 
the  San  Gabriel  Moimtains  and  the  other  from  the  Moimt  Wilson 
trail,  both  in  Los  Angeles  Coimty.*  Calvert^  records  this  species 
from  Baja  or  Lower  Califomia. 

For  a  gomphine  this  species  has  a  very  long  season,  probably  the 
longest  season  of  any  of  the  western  gomphines.  A  teneral  male  was 
taken  on  San  Francisquito  Creek  (Santa  Clara  County,  Califomia) 
April  20,  1914.  Many  were  seen  on  Stevens  Creek  (Santa  Gara 
Coimty,  Califomia)  May  31,  while  oviposition  was  observed  on  the 
same  stream  on  July  17  and  two  old  males  were  captured  there  on 
August  16,  which  is  the  latest  seasonal  record  for  the  species. 

The  nymphs  of  this  species  occur  abundantly  in  the  leafy  trash 
which  collects  in  the  pools  and  eddies  of  the  stream.  I  do  not  believe 
that  they  burrow  in  the  sandy  bottom,  as  I  have  observed  no  tracks 
even  where  the  exuviae  showed  the  species  to  be  very  abimdant. 
In  June,  after  the  annual  emergence,  I  found  two  sizes  of  nymphs, 
the  larger  of  which  was  immature  and  would  have  emerged  the 
following  season  (1916).  (See  figs.  342-344.)  The  nymphs  in- 
cluded in  the  smaller  size  showed  considerable  variation  in  size,  but  as 
there  was  a  complete  series  between  the  largest  and  the  smallest, 
I  concluded  that  they  were  probably  from  early  and  late  ovipositings 
of  the  same  year  and  all  would  emerge  in  the  second  season  (1916) 
(seefig?.  342  and  343).  This  would  indicate  that  the  nymphs  spend 
three  years  in  the  water.  Nymphs  taken  August  16  had  assmned  the 
final  stage,  in  which  they  wintered  to  emerge  the  following  season. 
The  emergence  takes  place  previous  to  May  31,  probably  occurring 
(on  Stevens  Creek,  Santa  Clara  Coimty)  during  the  latter  half  of 

1  In  Angoft,  1915, 1  ft>and  Oetogompkus  nymphs  in  the  headwaters  of  the  Mojave  River.  Shice  writing 
the  fongoliv  I  hav*  found  hi  Dr.  P.  P.  Calvert's  ooUectlon  an  Oaoffompkiu  female  oolleeted  by  Prof. 
Trator  Ehicaid,  Julj  »,  1805,  at  Olympia,  Washington. 

•  Proo.  Oal.  Aoad.  Sd.,  ser.  2,  vol.  4, 1805,  p.  502. 
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April  and  the  iSrst  two  weeks  of  May,  for  on  May  31 1  found  the 
exuviae  very  abxindant  and  no  mature  nymphs  were  found.  The 
exuviae  were  foxmd  about  the  roots  of  the  alder  trees,  e6{>ecially 
where  these  overhimg  pools,  and  usually  occiured  from  one  to  two 
feet  above  the  water.  On  Zyante  Creek,  a  tributary  of  the  San 
Lorenzo  near  Santa  Cruz,  California,  frequently  a  dozen  exuviae 
were  foimd  on  one  tree  root. 

After  emergence  the  imagoes  appear  to  migrate  upstream,  not  a 
migration  in  numbers  but  each  individual  probably  gradually  work- 
ing up  to  the  swifter  waters.  This  same  upstream  migration  is  observ- 
able in  the  associated  species,  CorduUgaster  dorsdUs.  My  observa- 
tions are  as  follows :  On  Stevens  Creek,  where,  because  of  its  nearness, 
I  have  been  able  to  observe  Odogomphua  at  various  seasons,  exuviae 
were  very  abundant  in  the  2  mdles  from  the  trout  farm  up  to  the 
soda  spring  but  occurred  less  commonly  above  this  point.  Imagoes 
were  not  foimd  below  the  soda  spring  in  this  region  of  greatest 
emergence,  though  they  were  common  above  the  spring,  even  to 
the  head  of  the  creek  on  the  divide  8  miles  distant.  On  the  lower 
stretch  of  Zyante  Creek  on  July  9,  the  exuviae  were  very  abundant 
but  not  a  single  imago  was  ol^erved.  The  same  was  true  for  the 
Chico  River  where  it  emerged  from  the  canyon  east  of  the  city  of 
Chico  (Butte  Coimty,  Calif omia). 

As  the  nymphs  apparently  do  not  burrow  in  the  bed  of  the  stream 
but  live  in  the  loose  organic  trash  that  collects  in  the  pools  and 
eddies,  this  upstream  migration  is  probably  to  ofiiset  the  washing 
down  of  the  nymphs  during  the  winter  rainy  season  when  the  streams 
are  foaming  mill  races.  Theoretically,  some  such  compensation 
should  occur  or  this  species  would  gradually  spread  to  the  lower 
portions  of  these  streams,  where  it  is  certainly  not  now  found. 

As  with  most  gomphines,  the  males  of  th^  species  stay  near  the 
water  while  the  females  are  seldom  seen  there.  The  males  are  usuaUy 
found  in  the  simht  openings  of  the  streams  where  they  perch  on  stones, 
driftwood,  or  on  the  foliage  of  the  surroimding  alders.  But  while 
prefering  the  simny  spots  they  do  not  hesitate  to  hunt  up  and  down 
stream  through  the  shade.  The  four  females  I  have  taken  were  found 
along  a  road  on  the  side  of  the  gorge  several  hundred  feet  above  the 
stream.    They  appear  to  resort  to  the  stream  only  to  oviposit. 

After  having  spent  various  days  wading  down  mountain  streams 
observing  Octogompfms  more  often  than  catching  them,  I  was  rewarded 
on  July  7  by  seeing  a  female  oviposit.  She  came  volplaning  down 
through  an  opening  in  the  canopy  of  alders  and,  while  going  through 
evolutions  involving  several  figures,  8's  and  S's,  she  touched  the  sur- 
face of  the  pool  Ughtly  with  the  tip  of  her  abdomen  at  intervals  of  2 
to  6  feet.  After  20  seconds  of  this  she  airily  spiraled  up  and  out  into 
the  sunshine,  where  she  alighted  on  a  bush  on  the  hillside  above  tibie 
creek. 
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The  following  are  live  color  notes  of  Odogomphua: 

Male. — ^Labrum  black,  its  lateral  edges  yellow.  Face  greenish 
yellow,  with  the  labrum  edged  with  black  above  and  below,  and  a 
triangular  spot  on  its  median  line;  nasus  black,  in  some  specimens 
pale  but  surroimded  by  black.  Vertex  and  occiput  black,  except 
triangle  of  greenish  yellow  posterior  to  the  ocelli.  Rear  of  head 
black.    Eyes  gray.     (See  figs.  336-340.) 

Prothorax  with  anterior  lobe  yellow  and  a  broad  middorsal  stripe 
yellow,  otherwise  black.  Mesothorax  and  metathorax  greenish  yel- 
low with  a  very  broad  black  antehumeral  stripe  which,  in  some  speci- 
mens, extends  caudad  shghtly  beyond  the  hiuneral  suture.  In  some 
individuals  the  hiuneral  stripe  is  divided  by  a  vertical  yellow  line,  a 
renmant  of  which  always  remains  as  a  small,  round,  yellow  spot  in 
the  upper  end  of  the  black  stripe  (see  figs.  335  and  340-^41).  Antea- 
lar  and  lateral  alar  ridges  black.  Second  lateral  suture  narrowly 
black,  and  side  of  thorax  edged  with  black  below.  Both  infraepis- 
tenxa  greenish,  bordered  with  black  above.  Coxae  greenish,  heavily 
marked  with  black.    Legs  black.    Pterostigmas  black. 

Abdomen  black,  with  a  broad  greenish-yellow  middorsal  stripe  on 
segments  1  and  2,  which  is  attenuated  caudad  in  a  fine  hair  line  on 
segments  3  to  6.  Side  of  s^ment  1  greenish,  in  the  center  of  which  is 
a  small  black  spot.  Auricle  on  s^ment  2  greenish  yellow,  which 
color  also  f oims  a  wide  stripe  along  the  posterior  and  ventral  edges 
of  its  side.  Segment  3  with  an  anterolateral  spot  and  its  lower 
edge  yellow.  The  intersegmental  membrane  of  s^ments  7-10 
yellow.  Segment  9,  black,  except  a  minute  middorsal  spot  and  yel- 
low mottling  on  its  side,  which  is  usually  confined  to  an  anterior 
and  a  posterior  spot,  but  in  some  specimens  a  bar  joining  these. 
The  figures  336-339  show  the  variation  in  this  mottlhig.  Perhaps 
extensive  series  might  show  local  races  with  regard  to  these  mottlings, 
as  the  Stevens  Creek  specimens  have  the  least  yellow  on  segment  9 
and  the  Napa  series  shows  several  with  the  spots  large  and  confluent. 
Segment  10  black,  with  a  lai^e  oval  middorsal  spot,  which  in  most 
specimens  is  followed  by  a  minute  spot.  Appendages  black,  except 
the  dorsal  surface  of  the  superiors,  which  is  yellow. 

Female. — Color  similar  to  that  of  the  male.  Each  of  the  two  at 
hand  has  a  small  yellow  spot  in  the  dorsal  end  of  the  humeral  stripe. 
Dorsal  abdominal  stripe  as  in  the  male.  The  side  of  the  abdomen 
with  two  yellow  stripes,  one  of  which  is  a  hair  line  along  the  lower 
edge  of  the  pleura,  while  the  other  is  a  midlateral  stripe  on  segments 
1  and  2,  but  on  s^ments  3-7  breaks  up  into  a  series  of  small  yellow 
dots,  of  which  there  are  two  to  four  on  each  segment.  S^ments  8 
and  9  with  yellow  mottling  on  the  side.  S^ment  10  black,  except 
a  roimd  middorsal  spot.  The  superior  appendages  and  the  cerci 
yellow.     (See  figs.  335  and  341.) 
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In  the  male,  and  probably  in  the  female,  the  teneral  colors  are 
bright  yellow  and  black.    This  teneral  yeUow  changes  to  greenish 


FKM.  839-341.— 0CI00OMFHU8  SnCOLktOB,    829.  SBOMBNT   3  OV  ICALB.    880-381.  ICAIS,   APPCMDAOSS. 

833-333.  Uale,  appendages  as  applied  to  head  or  FEMALE.  334.  Fexalb,  seg- 
ments 9-10.  836.  THOKAac  color  in  a  Pasadena,  Cal.,  vemalb.  830-339.  Vari- 
ation IN  COLOR  or  SEGMENT  9  IN  MALE.    840-341.  COLOR  PATTERN. 

yellow  in  breeding  individuals,  and  in  very  old  ones  fades  to  a  pale 
gray  with  scarcely  a  trace  of  the  green  remaining. 
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This  species  is  pecutiar  to  Lower  California  and  the  coast  of  Cali- 
fornia. In  spite  of  its  peculiarities  in  color  and  structure  its  vena- 
tion shows  it  to  be  a  near  relative  of  the  cosmopolitan  genus  OompJms. 

The  figures  show  the  structural  oddities  of  this  species.  In  the 
male  the  superior  appendages  are  bifurcate,  the  two  outer  hooks  fit- 
ting into  narrow  recesses  on  the  dorsal  edge  of  the  postocular  sur- 
faces of  the  female,  while  the  spines  on  the  inner  rami  fit  into  special 
depressions  lower  down  on  the  postocular  surfaces.  The  four  prongs 
of  the  inferior  appendage  hook  over  the  four  tubercles  on  the  vertex 
of  the  female.  (See  figs.  330-333.)  The  coloration  is  unusual  in 
gomphines  in  that  the  middorsal  thoracic  stripe  is  yellow  instead  of 
being  dark.  Figure  329  shows  the  male  genitaUa  on  segment  2,  and 
figure  324,  the  female  genitatia. 

Measurements  of  10  males  and  2  females  are  as  follows:  Length  of 
abdomen:  Male,  36-39  mm.;  average,  37.3;  female,  35  and  38  mm. 
Length  of  hind  wing:  Male,  29-31  mm.;  average,  30.1;  female, 
30-32  mm. 

The  nymph  is  as  interesting  as  the  imago,  as  it  does  not  show  the 
short  crooked  legs  and  other  features  characteristic  of  most  gom- 
phines, which  are  correlated  with  their  burrowing  habits.  In  habits 
and  appearance  it  is  more  corduline  than  gomphine. 

Nymph. — ^Length  of  exuvia,  24  mm.;  abdomen,  15;  width  of  ab- 
domen, 7  mm.;  length  of  hind  femur,  5  mm. 

Body  flat,  deeper  and  more  cylindrical  in  the  exuvia  than  in  the 
live  nymph.     (See  figs.  342-352.) 

Head  broad  cordate,  flat  above,  conspicuously  granulated  over 
entire  surface.  Occiput  slightly  concave,  postocular  angles  rounded 
and  postocular  areas  each  entirely  covered  by  a  large  scar  which  is 
characterized  by  from  two  to  four  vertical  ridges.  Antennae:  Two 
basal  joints  globular,  second  smaller  than  the  first,  third  joint 
three  times  as  long  as  combined  length  of  first  two  and  one  and  a 
half  times  as  wide,  depressed,  elongate-obvoate  when  viewed  from 
above,  its  inner  edge  less  convex  than  its  outer;  fourth  segment  a 
mere  tubercle  set  in  the  end  of  segment  3.  Head  naked  except 
for  long  hairs  on  genae  and  a  series  of  mixed  long  and  short  hairs  on 
the  edges  of  the  third  antennal  s^ment,  and  numerous  short  hairs  on 
the  labrum.  Labium  reaching  to  the  posterior  side  of  the  fore  coxae. 
Anterior  segment  of  mentum  only  slightly  less  broad  than  long,  its 
posterior  end  two-thirds  as  wide  as  the  anterior  end.  Median  lobe 
regularly  convex;  its  edge  with  from  30  to  40  long  bristles  among  the 
bases  of  which  are  numerous  shorter  bristles;  four  large  conical  teeth 
on  its  middle  third,  these  placed  just  below  or  outside  the  double  row 
of  bristles.  Lateral  lobe  short  and  broad,  its  end  squarely  truncate 
but  no  inner  apical  hook,  the  outer  three-fifths  of  its  inner  edge  with 
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six  to  eight  broad  blunt  teeth,  these  directed  proximad  and  the  series 
graduated  distad.     (See  figs.  348-349.) 


Figs.  343-8JO.— Octooomfhus  spbculasis,  ktuyb.  842-846.  Ntmfhs.  347.  Head.  348.  Mxntux. 
849.  Mbmtal  detail.  8fi0.  Male,  aptkhdaobs.  351-862.  Fxmaib,  appbudaobs. 

Dorsal  surface  of  prothorax  with  an  elevated  semicircular  flat  area 
in  the  center  of  which  are  twin  tubercles.    No  supracoxal  processes, 
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but  long  hair  just  above  the  coxa.  Wing  pads  parallel  and  reaching 
almost  to  the  fifth  abdominal  segment.  L^  short  but  not  especially 
distorted  for  burrowing;  burrowing  hooks  on  fore  and  middle  tibiae. 

Abdomen  flat  yentrallj;  convex  dorsally  and  thin  at  the  edges,  ovate 
when  viewed  from  above.  This  may  be  broadly  ovate  in  the  live 
nymph,  which  can  make  itself  very  flat  (thin  dorso-ventrally)  or  nar- 
rowly ovate  in  the  exuvia,  which  is  convex  on  both  dorsal  and  ven- 
tral surfaces.  Short  lateral  spines  on  segments  7,  8,  and  9.  S^ment 
10  one-half  as  long  as  segment  9  and  sUghtly  more  than  one-third  as 
wide,  but  one-third  longer  than  the  lateral  spines  of  segment  9  between 
which  it  Ues.  Appendages  of  segment  10  short,  conical,  the  inferiors 
twice  as  long  as  s^ment  10,  the  middle  only  slightly  less  long,  the 
dorsal  paired  appendages  slightly  longer  than  10.  The  entire  thorax 
and  abdomen  granulated  except  the  intersegmental  membranes. 
Postero-dorsal  and  lateral  edges  of  segments  2-8  with  a  crowded 
row  of  short  heavy  bristles  scattered  among  which  are  very  long  hairs. 
S^ment  1  is  one-third  as  long  as  s^ment  2.  An  impressed  line  on 
each  side  of  the  median  line  of  the  ventral  surface,  each  line  running 
out  posteriorly  at  the  base  of  the  lateral  spine  on  s^ment  9. 

The  male  larvae  can  be  told  by  the  scar  on  s^ment  2,  the  females 
by  the  genitalia  at  the  base  of  s^ment  9. 

OctogompJms  imagoes  are  dose  to  Oomphis  in  the  venation  of  the 
wings  and  the  nymphs  are  very  similar  to  those  of  LantJms.  They 
differ  from  nymphs  of  Lanthaa  dUnstylus^  in  greater  size,  in  the  nar- 
rower third  joint  of  the  antennae,  in  the  narrower  head,  in  having  two 
to  four  vertical  ridges  on  the  postocular  areas  instead  of  one  large  one, 
in  the  smaller  teeth  on  the  lateral  lobe  of  the  labium  and  that  these 
are  larger  at  the  proximal  end  of  the  series.  (Both  have  four  teeth 
on  the  middle  lobe.)  Legs  and  thorax  and  abdomen  are  similar 
except  that  there  are  lateral  hooks  on  segments  7-9  in  OctogompJms, 
while  in  Lanthas  they  occur  only  on  segments  8  and  9. 

15.  NOTES  ON  AESHNA  INTERRUPTA  NEVADENSIS  AND  ITS  NYMPH. 

This  dragonfly,  originally  named  nevadensia  by  Dr.  E.  M.  Walker, 
is  classed  in  his  recent  monograph  as  a  variety  of  Aeahna  inUrrupta. 
Only  eight  specimens,  all  males,  are  recorded.  These  were  collected 
at  Reno,  Nevada,  by  H.  K.  Morrison,  and  were  deposited  in  the 
Museum  of  Comparative  Zoology. 

This  Aeahna  is  an  alpine  form.  I  first  met  it  on  July  21,  when  I 
was  climbing  down  the  thousand-foot  hill  from  Emigrant  Gap  (Cali- 
fornia) into  Bear  Valley.  Here,  on  the  fir-covered  hillside  along  the 
power  company's  canal,  two  specimens  were  catching  insects  with 
that  peculiarly  airy  flight  and  dextrous  turning  characteristic  of  this 
variety.  I  was  unable  to  catch  either,  and  decided  they  were  Aeahna 
interrupta  interna,  which  they  resembled  in  appearance  and  habits. 

I  CoUeoted  by  B.  B.  WflUamaoii  on  Pine  Greek,  Ashland  Connty,  Ohio,  June  7, 1915. 
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During  the  day,  I  took  Aeahna  muUicolor  about  the  lake  in  the  floor 
of  the  valley,  and  Aeahna  palmala  among  the  willow  thickets.  On 
returning  at  4  o'clock  in  the  afternoon,  I  found  a  single  Aeahna  catdi- 
ing  Diptera  in  an  open  gtade  of  the  hilkide,  where,  with  numerous 
short  turns  up  and  down  and  sidewise,  and  an  occasional  figure  eight, 
and  various  volplanings,  it  was  exhibiting  the  same  ease  on  the  wing 
as  shown  by  a  Brechmorhoga.  On  catching  it  I  saw  it  was  a  nevaden^ 
sis  teneral.  Bear  Valley  lies  at  an  altitude  of  4,500  feet,  the  lowest 
altitude  at  which  I  took  this  species. 

I  next  met  this  species  at  Donner  Lake,  CaUf orma,  at  an  elevation 
of  5,200  feet,  where  it  was  associated  with  Aeshna  palmata  and  an 
occasional  Anax  juniu8.  Here  on  cool  windy  days  it  hunted  among 
the  willow  thickets,  but  on  bright,  warm  days  it  spent  most  of  its 
time  hunting  high  and  wide,  much  after  the  habit  of  mvJticolory  sddom 
coming  lower  than  10  or  15  feet  above  the  ground.  But  even  on  the 
cool  days,  when  flying  frequently  in  the  protection  of  the  willow 
clumps,  it  never  persisted  in  confining  itself  to  a  low,  thoroughly  pro- 
tected beat  as  does  umhrosa  or  palmata^  both  of  which  will  work  many 
minutes  at  a  time  on  a  short  beat  only  4  to  6  feet  above  the  ground. 
On  July  25,  in  Donner  Creek,  200  feet  from  the  outlet  of  the  lake,  I 
took  several  exuviae  clinging  to  a  log,  and  one  nymph,  which  was 
ready  to  emei^e. 

Along  Truckee  River,  California,  for  the  9  miles  from  Squaw  Creek 
to  Lake  Tahoe,  and  along  the  west  shore  of  Lake  Tahoe,  nevadeTisis 
was  common,  frequently  three  or  four  being  in  sight  at  the  same  time. 
Observations  here  indicated  that  their  flight  was  free  and  wide,  the 
individual  making  from  one  to  a  half  dozen  wide  turns  in  an  open 
space,  and  then  wandering  on  into  the  next  glade,  with  an  occasional 
few  minutes  hanging  from  some  limb  usually  high  in  the  air. 

I  next  met  this  species  at  an  elevation  of  6,500  feet  in  a  small 
meadow-like  opening  of  the  fir  forest,  where  the  Rubicon  Springs 
road  crosses  McKinney  Creek  (California).  Here  at  9  o'clock  in  the 
morning  it  was  cool  and  in  an  hour  I  had  caught  five  or  six  on  the 
wing.  They  were  flying  low  and  many  stopped  flight  to  hang  on 
weeds  only  a  foot  or  two  high.  Such  a  one  would  himt  for  a  suitable 
weed,  and  after  trying  one  or  two,  would  hang  from  the  underside  of 
one  of  the  leaves,  when  it  was  easily  taken  by  approaching  from  the 
opposite  side,  and  slapping  the  net  over  both  weed  and  dragonfly. 
Also  I  saw  several  flying  close  over  the  surface  of  the  creek  on  short 
beats,  apparently  after  small  insects  which  hovered  over  the  surface 
of  the  water.  No  other  species  of  AesTma  was  seen  or  taken  here  or 
elsewhere  aroimd  Lake  Tahoe,  with  the  possible  exception  of  a 
single  exuvia  from  the  McKinney  Lakes  which  Doctor  Walker  referred 
to  palmata. 

I  finally  found  this  species  in  its  greatest  numbers  about  four  lakes 
on  the  (Uvide  between  McEanney  Creek  and  the  Rubicon  River 
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(California),  where,  at  an  elevation  of  7,000  feet,  this  species  domi- 
nated all  other  dragonfly  life.  Here,  in  a  mountain  pass  fairly  level 
for  about  two  miles,  lie  four  small,  shallow  lakes,  two  of  which  flow 
east  into  McElinney  Creek  and  Lake  Tahoe,  and  two  flow  west  into 
the  Rubicon  River  and  the  Pacific  drainage.  On  both  sides  rise 
granite  crags  for  a  thousand  feet  above  the  level  of  the  lakes,  with 
their  lower  slopes  and  the  borders  of  the  lakes  covered  by  green  firs, 
and  their  higher  naked  slopes  spotted  white  with  small  patches  of 
snow.  Three  of  the  lakes  are  covered  with  yellow  pond  lilies  and 
fringed  with  sedges,  while  numerous  climips  of  gray  willows  dot 
their  shores.  These  lakes  swarm  with  insect  life  and  are  apparently 
without  fish,  while  the  fourth  lake  is  free  of  aquatic  plants  and  is  said 
to  contain  fish.  This  lake  has  few  dragonflies.  The  three  lakes  sup- 
porting dragonflies  were  surprisingly  warm.  Expecting  cold  lakes  at 
this  altitude,  I  found  the  water  too  warm  to  drink  with  relish.  This 
unusual  warmth  appeared  to  be  due  to  the  shallowness,  the  depth 
not  exceeding  three  feet,  and  to  the  black  peaty  mud  covering  the 
bottom,  which  combination  with  the  constant  clear  weather  in  this 
r^on  during  the  summer  months  caused  the  lake  water  to  heat 
rapidly  from  the  sun's  rays.  At  this  elevation  the  air  was  so  cool 
that  Aeshna  was  easily  taken  on  the  wing  and  in  two  days'  collect- 
ing I  succeeded  in  catching  60  males  and  28  females. 

This  species  emerges  from  these  lakes  in  immense  nimibers.  I 
have  never  seen  Aeshna  exuviae  so  numerous.  At  the  lake  about 
which  I  did  most  of  my  collecting  there  was  a  zone  of  sedges  5  to 
25  feet  wide  along  the  dbore.  The  majority  of  the  sedge  stems  were 
riddled  with  eggs,  and  exuviae  hung  frequently  two  or  three  deep  on 
the  prominent  ones.  I  picked  nearly  a  quart  from  an  area  about  15 
feet  square.  While  adults  swarm  over  these  ponds,  they  are  not 
one-tenth  as  abundant  as  the  exuviae,  a  fact  explained  by  the  wander- 
ing proclivities  of  both  males  and  females. 

As  far  as  is  known,  those  species  of  Aeshna  which  have  been  ob- 
served have  emerged  in  the  nighttime.  I  have  reared  both  mti&i- 
coloT  and  calif  arnica,  which  emei^e  about  midnight,  but  this  species 
on  these  lakes,  where  the  night  temperature  usually  approaches 
freezing,  emerges  in  the  daytime.  I  foimd  many  tenerals  and  took 
ten  individuals  iq  the  act  of  emei^ing,  which  occurred  at  any  time 
from  10  in  the  morning  to  4  in  the  afternoon.  Tins  change  in  the 
time  of  emergence,  perhaps,  permits  this  species  to  Uve  at  this  alti- 
tude, a  thousand  feet  higher  than  I  took  any  other  species  of  Aeshna; 
and  a  true  alpine  habitat  with  nightly  freezing  temperatures. 

At  my  earliest  arrival  on  the  lakes  (10  in  the  morning)  females 
were  ovipositing  and  males  were  cirding  the  borders  of  the  lakes 
catching  insects  and  watching  for  females,  which  were  usually  cap- 
tiired  while  ovipositing.  The  males,  while  aroimd  the  lakes,  usually 
flew  at  a  height  of  from  1  to  4  feet  above  the  sedge  border,  gradually 
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making  their  way  around  the  lake  in  a  series  of  short  beats,  which  if 
plotted  would  show  a  series  of  loops  overlapping,  but  each  in  advaiice 
of  the  preceding  with  occasional  side  flights  after  passing  females 
and  insect  prey.  Because  of  this  habit  of  circling  the  edge  of  the 
lake,  which  was  more  pronounced  in  the  morning  while  the  sexual 
impulse  was  strong,  I  caught  the  majority  of  my  specimens  by 
standing  in  one  place  and  catching  the  individuals  on  the  wing  as 
they  passed. 

In  catching  the  females,  the  males  would  pounce  down  on  them  as 
they  moved  among  the  sedges  from  one  oviposition  to  the  next,  or 
would  themselves  quietly  drop,  from  their  swifter  coursing,  down 
among  the  sedge  stems  and  slowly  work  through  the  narrow  channels 
until  they  found  some  female  ovipositing.  She  would  be  seized,  and 
the  pair  would  dash  away  in  a  nuptial  flight,  which  soon  ended  in  a 
long  rest  in  copulation  while  hanging  to  a  tree.  Many  pairs  flew 
about  the  lakes  with  the  male  holding  the  females'  head,  but  not  in 
copulation.  This  was  more  common  than  usual  in  Aeshna,  reminding 
one  of  (Mithemis  or  Anax  jvmua.  The  females  oviposited  below 
water,  as  is  usual  among  Ae8Tma8,most  of  the  ovipositing  being  done 
in  Oarex  stems.    The  egg  is  illustrated  in  figure  382. 

Females  were  common  through  the  open  places  in  the  timber  far 
from  the  lakes,  where  they  were  ranging  for  food,  but  while  around 
the  water  their  whole  attention  seemed  to  be  concerned  with  oviposit- 
ing, except  when  males  took  them  away  in  copulation. 

Male. — ^The  male  of  this  species  is  easily  distinguished  from  inter- 
rupta  iTUema  by  the  shape  of  the  superior  appendages  (see  fig.  355). 

My  field  notes  indicate  that  the  pale  colors  are  blue  with  the  lower 
ends  of  the  thoracic  stripes  paler  but  not  distinctly  yellow,  while 
the  dried  material  shows  a  majority  of  the  specimens  with  lower  end 
of  thoracic  stripes  distinctly  yellowish.  (Fig.  353.)  My  impression  is 
that  the  thoracic  stripes  were  always  blue  in  the  male.  The  thoracic 
stripes  varied  remarkably  from  completely  interrupted  lateral 
stripes,  which  occurred  in  four  of  the  sixty  males,  though  various 
narrowly  connected  stripes  of  which  there  were  about  12  resembling 
lineata,  to  the  common  form  shown  by  the  majority  with  the  anterior 
stripe  broad  at  the  base  and  tapering  to  a  point  above,  while  the 
posterior  stripe  was  moderately  wide  throughout  its  length.  The 
figures  356-365  show  these  variations.  In  life  the  eyes  were  blue 
above  and  brownish  or  grayish  below,  with  a  narrow  blue  and  black 
dash  across  the  upper  surface.  The  thorax  was  grayish  brown,  the 
abdomen  blistck.    The  wings  of  the  males  were  alwajB  hyaline. 

Female. — ^I  can  not  distinguish  the  female  of  nevadensis  from 
several  undoubted  females  I  have  of  iTUema.  Both  blue  and  yellow 
females  were  taken  on  McKinney  lakes.  My  field  notes  of  July  28 
give  colors  of  17  females  taken  that  day  as  follows:  One,  all  markings 
yellow,  except  the  blue  stripes  in  the  brown  eyes,  wings  strongly 
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flavescent  to  the  stigmas;  one  with  all  markings  yellow,  except  the 
blue  eye  stripes  and  the  markings  on  segments  5-10  greenish,  wings 


■  .<  .'U'.^  lit  •■  ,,Hr 

FI08.  363-382.— AS8HNA  mrXBBXTPTA  NEYADKNSIS.     353-354.  COLOB  PATTEBN.    355.  MaLK,  APFENDAOK8. 

356-375.  Thoraqc    coloe    variations.   376-379.  Nymph.   377.  Vulva.    378.  Malb, 

APPENDAGES.    879.  MENTUM.     380-381.  SEOMENTS  9  AND  10  OF  FEMALE.     382.  EGO. 

flavescent  to  stigmas;  five  with  all  markings  pure  blue;  the  other 
10  with  various  intermediate  colorations,  the  common  form  being 
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with  greenish  blue  abdominal  spots  and  the  stripes  on  the  thorax 
blue  above  and  creamy  yellowish  below.  The  abdomen  of  the  latter 
is  brown  shading  darker  caudad,  the  thorax  brown,  and  the  eyes 
grayish,  never  as  blue  as  in  the  male.  The  females,  whether  yellow 
or  blue,  invariably  had  the  blue  dash  in  the  eye.  (See  figs.  354, 
36ft-375,  and  380-381.) 

Abdomen  (without  appendages),  45-47  mm.;  appendages,  6;  hind 
wing,  45-46. 

Nymph. — ^I  have  not  been  able  to  distinguish  the  nymph  from  that 
figured  by  Walker  *  for  interrupia  interrupta.  Some  show  the  same 
color  pattern  as  figured  in  his  monograph,  while  others  show  each 
middorsal  dark  spot  inclosing  a  pale  spot  as  in  my  figure  of  neva- 
densis  nymph.     (See  figs.  376-379.) 

Length  of  body,  34  mm.;  mentum,  6.5  long,  5.5  broad;  hind  wing, 
9-10;  hind  femur,  6.5;  inferior  appendages,  4-4.5;  genital  valves,  2; 
width,  of  head,  8;  abdomen,  8. 

16.  A  NEW  SPECIES  OF  AESHNA— ITS  NYMPH  AND  ITS  HABITS. 

This  near  relative  of  pahnaia  was  recorded  first  from  Baja  Califor- 
nia by  Calvert  as  constricta.^  Walker  in  his  monograph '  corrected 
this  determination,  placing  part  of  Calvert's  material  under  pdbnata, 
but  noting  the  differences  in  coloration  and  structure  between  these 
Baja  specimens  and  true  pahnaia.  As  Walker  had  only  males  he 
deferred  final  judgment  on  the  status  of  this  form. 

In  the  collection  of  Stanford  University  I  found  seven  males  of  this 
species,  which  had  been  collected  on  the  streams  in  Santa  Clara 
Coimty,  California,  during  September  and  October  of  previous  years. 
During  these  months  in  1914  I  was  unable  to  collect,  though  on  two 
different  occasions  I  saw  individuals,  which  were  probably  this  spe- 
cies, on  San  Francisquito  Creek  west  of  the  xmi versity  buildings.  On 
January  6,  1915, 1  found  14  exuviae  on  Los  Trancos  Creek,  which  is  a 
stream  of  the  Coast  Moimtains  west  of  Stanford  University.  Other 
exuviae  were  collected  on  Arroyo  Seco  at  Pasadena,  California.  Dur- 
ing the  summer  of  1915  I  collected  nymphs  in  Mission  Creek,  back 
of  Santa  Barbara,  CaUfomia,  and  16  males  and  8  females  on  the 
streams  of  Santa  Cruz  Island,  which  lies  23  miles  south  of  Santa  Bar- 
bara.   Niunerous  nymphs  and  exuviae  were  collected  here  also. 

My  few  observations  and  the  data  on  the  Stanford  specimens  in- 
dicated that  this  species  around  Palo  Alto  emerges  dining  August,  and 
is  on  the  wing  until  November.  It  is  a  stream  species  with  habits 
similar  to  those  of  palmaia.    It  inhabits  the  warmer  frost-free  streams 

i  The  North  Amolcan  Dngonflles  of  the  genus  Aeshna.   University  of  Toronto  Studies,  BloL  Series 
No.  U,  1013,  pL  6,  fig.  3. 

•  Odooata  of  Baja  California,  Mexico.    Proc.  Cal.  Acad.  Sol.,  ser.  2,  vol.  4, 1896,  p.  500.    Specimens  flrom 
La  Chuperosa,  October,  1803. 

*  North  American  DragonfUes  of  the  Genus  Aeshna,  1912,  p.  104. 
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of  the  Coast  Mountains,  while  poUmcUa  lives  mostly  on  the  colder 
streams  of  the  Sierras.  The  ranges  of  the  two  species  touch  around 
San  Francisco  Bay.  I  have  two  female  palmaia  from  Stockton.  A 
single  female,  which  is  probably  pdlmata,  was  collected  on  Stevens 
Creek,  Santa  Clara  County,  California,  which  is  only  a  few  miles  from 
Stanford.  On  this  same  creek  I  collected  several  exuviae  of  vxiOceri. 
These  records  from  the  neighborhood  of  Stanford  are  the  northern- 
most records  for  waUceri  and  the  farthest  southwest  records  for 
pcJmata. 

Since  writing  my  first  description  of  this  species  (not  published)  I 
found  it  very  abundant  on  Santa  Cruz  Island,  August,  1915.  This 
mountainous  island,  23  miles  off  the  coast  of  California,  contained 
no  water  except  that  found  in  the  small,  clear  spring  streams  flowing 
down  the  narrow  mountain  gorges  which  opened  to  the  sea  at  various 
points  in  the  line  of  cliffs  which  surround  it. 

Aeshna  wdOceri  was  most  abundant  on  the  stream  flowing  down  at 
Fry^s  Harbor.  This  stream  was  about  2  miles  long  and  in  that  length 
fell  over  a  thousand  feet.  It  flowed  down  from  Mount  Diablo,  a  rocky 
crag  rising  to  a  height  of  about  3,000  feet.  The  canyon  containing 
the  stream  was  a  V-shaped  gorge  a  thousand  feet  deep  with  its  sides 
covered  with  a  thin  growth  of  grass  and  scattering  clumps  of  live 
oaks,  where  they  were  not  too  precipitous  for  v^etation. 

Except  in  one  or  two  places,  either  one  or  both  banks  of  the  stream 
were  nearly  vertical  widls  of  rock  and  the  course  was  broken  every 
few  hundred  feet  by  a  waterfall  of  from  10  to  40  feet.  In  places  the 
stream  was  shaded  by  live  oaks  and  alders,  and  here  and  there  great 
clumps  of  green  sword  ferns,  7  feet  high,  gave  a  pleasing  reUef  to 
the  gray  and  brown  of  the  naked  rock.  In  several  quarter-mile 
stretches  the  course  of  the  stream  was  so  deep  that  its  bed  was  a  fairly 
smooth  trough  of  rock,  being  too  steep  to  retain  the  rocks  and  sand 
washed  down  from  above.  Such  stretches  frequently  contained 
pools,  mere  rock  bowls,  6  to  10  feet  in  diameter,  filled  with  water,  in 
which  green  clouds  of  filamentous  algae  floated  over  the  black  leaves 
and  vegetable  trash  in  the  bottom.  Such  pools  were  alive  with  tad- 
poles, Aeshna  waJJceri  nymphs,  and  ArchUestes  nymphs.  The  upper 
half-mile  of  the  stream  was  very  stagnant,  and  here  Argia  vif^da 
flourished.  At  no  place  in  the  stream  did  aquatic  vegetation  occur 
and  in  only  a  few  places  did  roots  hang  in  the  water.  Because  of 
this  lack  of  vegetation  in  which  Aeshna  usually  oviposits,  the  habits 
of  this  species  were  unusual. 

During  the  sunny  part  of  the  day  the  males  are  found  coursing  up 
and  down  the  creek.  As  there  is  usually  a  morning  fog  on  the  island, 
which  does  not  clear  away  until  9  o'clock,  it  is  frequently  11  o'clock 
before  the  Aeshna  males  are  on  the  creek.  They  then  persist  in  flying 
up  and  down  until  the  middle  of  the  afternoon,  when  they  leave  the 
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water  one  by  one  to  hunt  insects  in  the  sunshine  above  on  the  hill- 
tops. In  the  patrolling  of  the  creek  they  combine  feeding  and  hunt- 
ing for  females.  A  male  will  fly  slowly  along  the  rocky  wall  over- 
hanging the  water,  inspecting  every  nook  and  cranny,  and  only  give 
a  hurried  inspection  to  the  open  side  of  each  pooL  After  being  satis- 
fied that  he  has  not  overlooked  a  female  he  will  rise  over  the  water- 
fall at  the  head  of  the  pool  and  proceed  to  inspect,  in  the  same 
manner,  the  stream  above. 

In  a  single  afternoon's  collecting  I  caught  14  males,  which  was 
probably  a  half  of  all  living  on  the  stream  at  the  time,  for  in  the  next 
two  days  males  were  so  scarce  that  I  took  only  two  more. 

The  females  do  not  spend  as  much  time  on  the  creek  as  the  males. 
Few  were  found  on  the  creek  before  3  o'clock,  but  when  it  had  be- 
come almost  twilight  in  the  depths  of  the  gorge  they  were  nervously 
hurrying  up  and  down  the  creek  ovipositing.  The  method  of  this 
was  so  unusual  that  I  did  not  recognize  at  first  what  they  were  doing. 
A  female  would  alight  on  one  of  the  rock  walls  overhanging  a  pool 
and  would  try  to  insert  her  ovipositor  in  the  rock.  After  an  attempt 
or  two  she  would  fly  a  few  inches  or  feet  and  make  another  attempt. 
As  the  rocks  over  the  pools  in  the  shadier  spots  were  seamed  with 
lines  of  green  moss,  she  would  soon  locate  such  a  seam  and  drive  her 
ovipositor  into  the  vein  of  moss.  The  ^gs  thus  were  laid  in  the  thin 
seam  of  moist  earth  which  supported  the  moss.  Usually  less  than  a 
half  dozen  stabs  would  be  made  in  one  seam  when  she  would  fly  to 
another  and  repeat  the  laying.  In  two  places  where  tree  roots  hung 
into  the  water,  females  were  flushed  that  were  probably  ovipositing 
in  these.  Oviposition  was  going  on  as  late  as  5  o'clock  when  it  was 
almost  twilight  in  the  shadier  portions  of  the  goige. 

In  copulation  a  male  usually  found  a  female  while  she  was  seated 
on  a  vertical  wall  of  rock,  and  picking  her  off  the  two  would  fly  away 
in  copulation.  This  usually  lasted  some  time  while  the  pair  hung 
to  some  live  oak  bush  on  the  hillside.  Pairs  did  not  fly  in  couple  as 
does  Anax. 

The  nymphs  were  abundant  in  the  shallow  algae-filled  pools,  where 
they  crawled  slowly  imder  and  over  the  masses  of  green  algae.  One 
was  observed  eating  a  small  tadpole  of  which  there  were  many  of  at 
least  two  species  in  the  stream. 

This  remarkable  Aeahna,  which  is  probably  one  of  the  last  to  be 
described  from  north  of  Mexico,  I  take  pleasure  in  naming  for  Dr. 
E.  M.  Walker,  who  in  his  beautiful  monograph  of  the  North  Ameri- 
can species  of  this  group  has  opened  the  way  for  future  students. 

ABSHNA  WALKERI,  new  ipedM. 

Length  of  abdomen,  including  appendages:  Male  (PhIo  Alto,  Ca£- 
fomia),  51-57  nmi.;  female  (Santa  C5ruz  Island,  California),  56.  Fe- 
male appendages,  6  mm.    Hind  wing:  Male,  43-47  mm.;  female,  48. 


Digitized  by 


Google 


HO.  2192.  DBAG0NFLIB8,  CALIFORNIA  AND  NBVADA-'KByNEDY.       589 

Ihfpe. — Cat.  No.  20817,  U.S.N3i.  A  male  from  San  Frandsquito 
Creek,  Santa  Clara  Coimty,  California. 

No  allotype  has  been  named  as  Ihave  no  females  from  the  same 
region  as  the  male. 

Structurally  the  males  of  this  variety  di£Fer  from  pahnaia  m  the 
broader  superior  appendages  with  shorter  preapical  spines,  and  in 
the  shorter  anterior  lamina  and  shorter  anterior  hamuli.  (See  figs. 
885-386  and  395-396;  also  fig.  404,  eoMtrida.)  As  to  the  number  of 
cells  between  A,  and  A,  at  their  origm,  four  of  the  Stanford  males  have 
one  cellm  each  hind  wmg  and  three  have  one  cell  in  one  hind  wing  and 
two  cells  in  the  other.  This  venational  character  is  not  reUable 
because  it  also  varies  in  palmata,  of  which  I  have  two  males  from  the 
Sierras  in  each  of  which  there  are  two  cells  between  A,  and  A,  at 
their  origin. 

The  Uve  colors  of  the  Santa  Cruz  Island  males  are  as  follows: 

Labrum  grayish  white,  face  bluish  gray,  horizontal  surface  of 
frons  creamy.  Stem  of  ''  T"  mark  wide  at  base.  Frontal  vesicle  and 
occiput  creamy.  Eyes  gray  above,  pale  gray  below  with  a  narrow 
blue  dash  backed  by  a  narrow  black  line.  Postocular  areas  black. 
(See  figs.  383  and  391.) 

Prothorax  brown,  with  the  anterior  and  posterior  lobes  paler. 
Mesothorax  and  metathorax  dark  brown.  Anterior  stripes  pale  blue 
and  at  antealar  sinus  two-thirds  as  wide  as  the  lateral  stripes,  tapering 
regularly  to  the  mesostigmal  ridge.  Lateral  stripes  whitish,  blue- 
gray,  very  sli^tly  bluer  above.  Both  lateral  stripes  with  nearly 
straigiht  parallel  edg^s,  1-1.2  mm.  wide.  This  character  varies,  as 
four  of  the  sixteen  Santa  Cruz  males  have  the  upper  end  of  the 
antero-lateral  stripe  slightly  sinuous.  Legs  very  dark  brown  except 
tibiae  and  tarsi  which  are  black.    Wings  hyaline;  pterostigmas  black. 

Abdomen  black,  except  segments  1  and  2,  which  are  dark  brown. 
All  markings  pure  blue.  The  color  pattern  is  similar  to  that  on  male 
palmata  (figs.  393  and  398)  except  that  ML  is  present  only  to  6  and  is 
very  minute.  AL  decreases  rapidly  in  size  f  rom^3-8,  being  very  small 
on  7  and  8.  PL  is  present  only  to  5  or  6  and  when  present  is  broadly 
joined  to  PD.  On  all  the  Santa  Cruz  Island  males  the  right  and  left  PD 
on  segment  9  are  broadly  joined.  In  the  seven  Stanford  males  all  con- 
ditions of  fusion  were  present  (see  figs.  387-390). 

The  female  differs  but  sUghtly  from  that  of  palmata.  In  my  south- 
western palmata  females  (from  Auburn,  Stockton,  and  Stevens  Creek, 
Santa  Clara  County)  the  anterior  edge  of  the  posUmmeral  pale  stripe 
is  distinctly  sinuate  as  also  in  a  female  from  Sunnyside,  Washington. 
In  waJkeri  females,  of  which  I  have  eight  from  Santa  Cruz  Island, 
this  anterior  edge  is  either  straight  or  slighty  convex.  The  pterostig- 
mas are  black  while  in  the  western  palmata  females  these  are  brown. 
The  appendages  are  more  spatulate  than  in  palmata  and  the  occiput 
is  only  half  as  largo.     (See  figs.  392  and  397.) 
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FIO8.  383-302.— AS8HNA  WALKXRI.     3S3-384.  Ck>LOB  PATTBBN.    385.  MALB,  AFPENDAOES.     386.  HaMTTLES. 

387-390.  Color,  segments  9  and  10  or  male.   391.  Fbons.   392.  Female,  segments 

9  AND  10. 

Figs.  393-396.— Asshna  palmata. 

Figs.  399-402.— Aeshna  walkeri,  ntmph.    400.  Mentum.   401.  Vulva.   402.  Female,  appendages. 

Fig.  403.— Abshna  palmata,  ntmph,  female  appendages. 

Fig.  404.— Assbna  constricta,  male  appendages. 
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The  live  colors  of  the  Santa  Cruz  Island  females  are  as  follows: 

Labrum  grayish  white,  face  pale  brown,  dorsal  surface  of  frons 
creamy,  stem  of  the  ''T"  mark  wide  at  the  base.  Frontal  vesicle 
and  occiput  creamy.  Eyes  dark  brown,  paler  and  more  grayish 
below,  with  a  blue  and  black  dash.  Postociilar  area  entirely  black. 
(See  fig.  384.) 

Prothorax  dark  brown,  the  anterior  and  posterior  lobes  paler. 
Mesothorax  and  *metathorax  dark  brown  (not  as  dark  as  in  the  male). 
The  anterior  stripes  mere  blue  lines.  Lateral  stripes  as  in  the  male, 
but  the  anterior  not  sinuous  on  its  anterior  edge,  color  a  pale  blue-gray, 
very  slightly  bluer  above;  both  stripes  bordered  on  each  side  by  very 
dark  brown.  Both  stripes  run  up  onto  the  wing  sclerites.  The 
posterior  edge  of  the  dorsal  end  of  the  anterior  lateral  stripe  is  ex- 
tended caudad  more  or  less  distinctly  for  the  width  of  the  stripe 
along  the  alar  ridge.  But  little  variation  in  thoracic  color  occurs 
among  the  eight  females  caught.  Wings  with  stigma  very  dark 
brown,  black  except  on  a  very  dose  inspection;  costal  half  of  wing 
membrane  flavescent  as  far  as  stigma,  posterior  to  which  it  is  more 
intense  than  elsewhere.  Legs  with  coxae,  trochanters,  and  femora 
dark  brown,  tibiae  and  tarsi  black. 

Abdomen  dark  brown,  becoming  darker  caudad  so  that  segments 
8-10  are  nearly  black;  appendages  black.  One  female  was  t^ken 
in  which  the  abdominal  markings  were  blue ;  in  the  others  they  were 
yellowish  olive  green.    None  with  pure  yellow  markings  were  seen. 

The  abdominal  markings  are  similar  to  those  of  the  male.  From 
those  of  the  female  palmata  (fig.  394)  they  differ  in  having  a  minute  AD 
present  on  segments  3-7,  in  having  PL  present  on  segment  7,  and 
in  having  PL  and  PD  connate  on  all  segments  on  which  both  occur. 
There  are  no  blue  markings  on  the  ventral  surface  of  the  abdomen. 

Nymphs. — ^Two  females.  Length  of  body,  34-37.5  mm.,  labium, 
6.5-7,  hind  femur,  6.5-7;  hind  wing,  7.5-8;  head,  8-9.  Width  of 
abdomen,  7-8  mm.     (See  figs.  399-402.) 

The  nymphs  show  a  combination  of  umhrosa  and  palnuUa  nymphal 
characters.  The  shape  of  the  labrum  is  intermediate  between  that  of 
vmbrosa  and  palmata,  its  apical  breadth  between  two-thirds  and  three- 
fourths  of  its  length;  but  the  lateral  lobes  have  no  internal  distal 
tooth,  thus  resembling  pahnata.  The  dorsal  paired  appendages  are 
almost  as  long  as  or,  in  one  specimen,  slightly  longer  than  the  middle 
appendage.  In  the  specimen  having  the  shortest  dorsal  appendages 
these  were  four-fifths  as  long  as  the  middle  appendage.  In  this 
character  it  differs  from  both  urnbrosa  and  pahnata  (fig.  403),  as  in 
both  of  these  the  dorsal  appendages  are  only  two-thirds  as  long  as  the 
middle  appendage.  In  the  female  nymphs  the  genitalia  extend  under 
the  anterior  fourth  or  third  of  segment  10.  The  coloration  in  all  the 
exuviae  is  very  dark,  the  legs  especially  b^ing  very  vividly  banded, 
both  on  the  femur  and  tibia« 
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These  nymphal  skins  were  collected  January  6,  1915;  on  the  roots 
and  trunks  of  alder  trees  overhanging  Los  Trancos  Creek  where 
they  had  been  probably  since  the  preceding  August. 

17.  SOME  LISTS  OF  ODONATA  COLLECTED  IN  NEVADA  AND  CENTRAL 
CALIFORNIA  DURING  1913  AND  1914. 

The  following  pages  are  devoted  to  hsts  by  localities  of  Odonata 
collected  in  California  and  Nevada  by  the  writer  during  the  summer 
of  1914. 

My  collecting  in  California  comprised  three  trips.  One  during 
June  up  the  Napa  River  and  up  the  Sacramento  Valley  to  Tehama, 
one  during  July  up  the  American  River  and  about  Lakes  Donner  and 
Tahoe,  and  a  third  during  September  up  the  San  Joaquin  Valley  to 
Bakersfield,  thence  to  the  vicinity  of  Los  Angeles. 

Because  of  its  great  length  north  and  south,  because  one  border  is 
on  the  coast  and  one  on  the  desert,  and  because  its  great  Sierra  holds 
many  northern  forms,  California  has  the  richest  odonate  fauna  of 
any  of  the  Western  States. 

Faunistically  the  State  can  be  roughly  divided  into  three  sections, 
though  these  are  nowhere  sharply  defined.  The  entire  western  border 
of  the  State  for  a  width  of  from  50  to  100  miles  is  occupied  by  the 
Coast  Ranges.  These  are  mainly  north  and  south  ridges  of  about  the 
size  and  appearance  of  the  AUeghanies  of  the  eastern  United  States. 
Li  the  north  these  are  heavily  timbered.  Li  the  central  parts  of  the 
coast  the  timber  is  light,  and  on  the  east  slopes  replaced  by  brush 
(chaparral),  while  in  the  south,  Los  Angeles  and  vicinity,  the  timber  is 
found  only  in  the  narrow  canyons.  Throughout  the  entire  length  of 
these  Coast  Ranges  are  numerous  perennial  streams,  but  in  the  south- 
em  half  of  these  mountains  many  of  these  streams  are  dry  beds  of 
white  sand  in  their  lower  combes  during  the  dry  season.  This  coast 
region  is  characterized  by  several  local  coast  species. 

The  second  great  region  is  that  of  the  valleys  of  the  Sacramento  and 
San  Joaquin.  As  these  rivers  empty  into  the  Bay,  their  valleys  are 
connected  by  the  Bay  region  and  become  a  continuous  plain  300 
miles  long  and  in  places  50  miles  broad.  This  is  more  level  than  a 
Kansas  prairie  and  is  a  dry  region  with  summer  temperatures  of 
90^  to  120^  F.  It  is  farmed  largely  to  grains  and  its  cities  are  walled 
about  by  great  dykes,  as  it  is  subject  to  floods  when  the  snows  melt  in 
the  mountains  each  spring.  It  is  characterized  by  several  Mexican 
species  which  here  reach  their  northernmost  limits. 

The  third  region  is  that  of  the  great  Sierra  Range,  which  runs  for 
the  greater  length  of  the  eastern  side  of  the  State.  The  passes  over 
this  are  from  7,000  to  8,000  feet  above  sea  level  and  its  snow  peaks 
tower  from  11,000  to  14,000  feet.  The  west  slope  is  60  miles  wide, 
but  yet  so  steep  that  the  numerous  rivers  come  down  through  can- 
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yons  from  1,000  to  3,000  feet  deep.  This  west  slope  is  a  dry  region, 
except  in  the  bottoms  of  the  canyons,  and  has  a  f  amia  similar  to  that 
of  the  Coast  Ranges,  but  at  an  elevation  of  about  4,000  feet  this 
begins  to  give  place  to  the  purely  Canadian  fauna  of  the  crest  of  the 
range.  Here,  at  elevations  of  6,000  to  10,000  feet,  are  found  many 
species  which  flourish  at  sea  level  in  British  Columbia.  It  is  in  this 
Sierra  region  that  several  of  these  species  reach  their  southernmost 
ranges. 

The  entire  northern  third  of  the  State  is  unexplored  as  far  as  its 
dragonflies  are  concerned.  The  southeastern  part  of  the  State  has  a 
f  aima  which  resembles  that  of  the  interior  valleys,  but  is  more  strongly 
Mexican. 

PALO  Al/ro,  SANTA  CLARA  OOUKTT,  OAUFOBNIA. 

Palo  Alto  and  Stanford  University  are  situated  on  the  flat  at  the 
southern  end  of  San  Francisco  Bay.  This  is  a  plain  dotted  by  the 
rich  green  of  numerous  low,  round-topped  live  oaks  and,  except  for 
artificial  reservoirs,  is  dry  from  April  to  December  of  each  year. 
Five  miles  west  of  the  University  the  rolling  dark  green  slopes  of  the 
Coast  Bange  rise  to  an  altitude  of  2,000  feet.  These  are  covered  by 
conifers  on  their  west  slopes  and  in  the  deep  moist  canyons,  but  on 
their  drier  eastern  side  the  redwoods  and  firs  give  place  to  scrub  oaks, 
laurels,  and  dense  brush.  Numerous  perennial  torrents  rush  down 
through  the  heavy  shade  of  the  alders  in  the  narrow  winding  gorges  of 
these  mountains  to  sink  into  the  sand  of  their  dry  beds  in  the  lower 
foothills,  or  to  be  dammed  up  and  led  away  in  irrigation  pipes.  Hid- 
den away  on  the  high  slopes  of  the  mountains  are  various  spring-fed 
dams  made  to  water  stock,  which  have  a  more  abundant  dragonfly 
fauna  than  the  ponds  of  the  flat  below.  Such  are  the  ''Mud  Lakes'' 
of  Stanford  students,  which  he  at  an  elevation  of  1,400  feet  on  the 
ridge  between  Corte  de  Madero  and  Los  Trancos  Creeks.. 

1.  ARCHILBSTE8  CALIFORNICA  MeLacMwi. 

Many  specimens  in  the  Stanford  collection.  Probably  on  all  large 
ponds  in  the  fall.  I  have  not  collected  about  Stanford  at  this 
season. 

2.  LBSTBS  OONQBNEB  Hagia. 

Occasional  on  all  ponds. 

S.  LBSTES  DISJUNCTUS  Stifm. 

On  the  mountain  ponds.  Specimens  from  the  Coast  Range  have 
the  pterostigmas  black,  the  humeral  stripe  blue  and  little  or  no  black 
on  or  posterior  to  the  second  lateral  suture.  The  appendages  are 
identical  with  eastern  disjunctas} 

1  Spedmens  from  the  Lake  Tahoe  regioii  have  a  broad  stripe  on  the  second  lateral  suture.  Speetmens 
from  Washington  and  Oregon  are  as  black  on  the  sides  as  those  lh>m  the  Eastern  States.  One  Oregon 
male  has  the  thorax  entirely  black. 

65008**— Proc.N.M.vol.52— 17 38 


Digitized  by 


Google 


594  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  TOL.6a. 

4.  LSSTBS  8TULTU8  Hagia. 

Very  abundant  on  the  ''Mud  Lakes'^'  emerging  during  June  (see 
page  484). 

5.  UBSnS  UNG1IICCIL4TDS  BM§m, 

Occasional  on  the  mountain  ponds. 

•.  ARQU  YTVIDk  Hagiii. 

Common  about  all  perennial  springs. 


7.  BNALLAQMA  CALTSBH  1 

Occasional  on  Felt  Pond  during  May  and  June,  also  on  ''Mud 
Lakes." 

8.  BNALLAQMA  CAKUNCULATUlf  Mmw. 

Common  on  all  ponds  and  streams  except  the  mountain  torrents. 

f .  BNALLAQMA  CTATmOBBUM  (CTtfiwtlii). 

Common  on  all  streams  and  ponds  except  the  mountain  torrents. 

If.  BNALLAQMA  PBAETABUM  (Hi«m). 

Occasional  on  all  lowland  streams  and  ponds.    Common  at  "  Mud 
Lakes." 

11.  TKLRBASIS  8ALTA  (Bagm). 

Occasional  about  ponds. 

12.  ZONUQBION  EZCLAMATION18  (ScItb). 

Common  in  the  outlet  to  Searsville  Lake.     Occasional  on  ponds. 

IS.  ISCHNURA  CBSVULA  Stif. 

Common  on  all  ponds.    The  females  colored  like  the  males  are 
common  in  this  locality.    The  females  are  very  definitely  dichromatic. 

14.  ISCHNUSA  BRBATIGA  Grirwt. 

Occasional  about  ponds.    Most  often  taken  on  the  westernmost 
of  the  "Mud  Lakes." 

15.  ISCHNURA  PBRPABTA  Selya. 

Common  about  all  ponds  and  stagnant  streams.    The  local  males 
have  less  yellow  on  the  abdomen  than  Or^on  and  Washington  males. 

If.  CBLAENURA  DENnCOLUS  (Bwaclrter). 

Occasional  on  ponds. 

17.  CELABNURA  QBMINA  Kanedj. 

One  male,  Sharon  Pond. 

18.  COHDULBQASTEB  DOR8ALIS  Hagiii. 

On  all  perennial  mountain  torrents  (see  p.  615). 

If.  QOMPHUS  SOBRINU8  S«ljs. 

A  stray  female  was  taken  on  Felt  Pond  in  April,  1914  (see  p.  558). 

2f .  OCTOQOMPHUS  SPBCULARIS  (Hmm). 

On  all  perennial  mountain  torrents  (see  p.  574). 

21.  ANAX  JUNTOS  (Drvy). 

Occasional  on  the  larger  ponds. 

22.  ABSHNA  CALIFORNICA  Cahrcrt. 

Common  about  ponds  from  April  tiU  July. 

2t.  ABSHNA  MULTICOLOB  Hagiii. 

Common  from  May  to  September. 
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24.  ABSHNA  WALKBBI  KewMdy. 

Common  on  San  Francisquito  and  other  creeks  from  August  to 
November. 

28.  UBBLLULA  FOBENSI8  Hafeiu 

Common  on  ponds  and  stagnant  streams. 

M.  UBBLLULA  PULCHBLLA  Drvy. 

Occasional  on  ponds. 

27.  LDUDXULA  8ATURATA  UMv. 

Common  on  all  ponds. 

28.  PLATHBMIS  LTDU  (Drvy). 

Common  on  all  ponds. 

29.  BBYTHBMI8  SDIPUOCOLLIS  (Snj). 

Common  on  all  ponds. 

99.  STMPBTBUM  CORRUPTUM  (Hi«m). 

Conmion  on  ponds.  This  is  on  the  wing  from  the  latter  part  of 
February  till  December. 

91.  STMPBTBUM  ILLOTUM  (Hagea). 

The  most  common  Sympetrum.  This  has  also  a  long  season, 
March  till  November. 

92.  STMPBTBUM  MADmUM  (Hi«m). 

Common  on  the  mountain  ponds;  emei^ing  in  June. 

99.  PACHTDIPLAX  LONGIPBNNIS  (BwB«lrtw). 

On  Felt  Pond. 

94.  TBAMBA  LACBRATA  Hi«eiu 

On  Sharon  Pond. 

STBVBNS  CBBBK,   SANTA  CLARA  COUNTT,  CALIFORNIA. 

The  upper  10  miles  of  this  creek  is  a  clear;  swift  mountain  stream. 
During  the  rainy  season  it  empties  into  San  Francisco  Bay,  but 
from  June  to  December  there  is  no  water  in  its  lower  more  level 
course.  It  comes  down  through  a  narrow  gorge,  and  is  heavily 
shaded  by  alders  and  bay  trees. 

1.  AR<HA  TIVmA  Hagiii. 

Occasional  about  springs  along  the  lower  course  of  the  creek. 

2.  CORDULBGASTBR  DORSAUS  Hagiii. 

Common  on  the  swift  upper  end  of  the  creek  (see  p.  615). 

9.  OPmOGOMPHUS  BISON  Stif. 

One  specimen  was  seen  near  the  Trout  Farm. 

4.  OCTOGOBfPHUS  SPBCULARIS  (Hi«m). 

Common  on  the  swift  upper  end  of  the  creek. 

5.  ABSHNA  PALMATA  Hagiii. 

One  female  was  taken  in  August  near  Soda  Spring.  This  is  the 
farthest  southwest  record  for  the  species. 

9.  ABSHNA  WALKBBI  Komedtj. 

Common  along  the  creek  (see  p.  586). 

7.  STMPBTBUM  ILLOTUM  (HaCM). 

Two  seen  below  the  Trout  Farm. 
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AAN  J08B,  SANTA  CLABA  COUNTY,  CALIFORNIA. 

San  Jose  is  on  the  flat  land  at  the  extreme  southern  end  of  San 
Francisco  Bay.  The  collecting  was  done  along  Coyote  Creek,  4k 
sluggish  mud-banked  stream  flowing  through  the  city. 

1.  HBTABBINA  AMBBICANA  (MMcIm). 

Four  specimens  taken  May  16,  1914. 

2.  ABCH1LB8TBS  CAUFOBNICA  McLmUmu 

Nymphs  conmion.  Have  not  collected  at  this  place  later  than 
July  4. 

a.  HTPONKUBA  LUGENS  HagHk 

One  specimen  taken.    Not  conmion. 

4.  ABGU  AGBKHDBS  OOvwi. 

Abundant  during  July  when  stream  is  most  stagnant. 

fi.  ABCOA  yrnDAHagHk 

Not  conmion. 

«.  ENALLAGMA  CABUNCULATUM 

Common. 

7.  ENALLAGMA  CTATBIGBBUM  (< 

Common. 

5.  BNALLAGBfA  PRAETABUM  (Hi«mO. 

Not  common. 

t.  TBLEBASIS  SALYA  (Hagaia. 

Common. 

Itt.  ZONUGBION  EXCLAMATIONIS  (Selya). 

Occasional  during  May  and  June. 

11.  ISCHNURA  CEBVDLA  Mji. 

Abundant. 

12.  ISCHNURA  PERPARYA  Mji. 

Common. 

IS.  CELAENURA  DENTICOLLIS  (BusMtatar). 

Occasional. 

14.  CELAENURA  GEBflNA  Kenedy. 

Pair  in  copulation. 

15.  PROGOMPHUS  BOREAL18  McLecUuk 

Two  seen. 

14.  GOBiPHUS  SOBRINUS  Mje. 

Very  abimdant  during  May,  1914;  none  seen  during  May,  1915; 
this  probably  due  to  late  rains  (see  p.  530). 

17.  ANAX  JUNIUS  (Dnny). 

Occasional. 

18.  AESHNA  CAUFORNICA  OOmt. 

Abundant  during  May. 

19.  AESHNA  BfULTICOLOR  Hi^en. 

Abundant  during  summer. 
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M.  MACROMU  IfAGNDICA  McI 

Abundant  during  May,  1914.  These  emerged  in  numbers,  the 
exuviae  being  conmion  in  the  grass  roots  two  feet  above  the  stream. 
In  1914  the  emergence  took  place  before  May  10.  Few  were  seen  in 
1916. 

21.  UBBLLULA  8ATUKATA  UUer. 

Conmion. 

22.  PLATHBBII8  LTDIA  (Drarr). 

Conmion. 

21.  BBTTHEBftlS  SIMPUaCOLUS  (Siij). 

Common. 

24.  STBfPSTRUM  COSRUPTUM  (Hagoi). 

Occasional. 

25.  STBfPBTBUM  ILLOTUM  (HagM). 

Common. 

8AN  LOBBNZO  BIVBR,  SANTA  CRUE,  OALITORNIA. 

This  is  a  stream  less  than  20  miles  long,  which  flows  down  the 
heavily  timbered  west  slope  of  the  Coast  Range  and  empties  into 
Monterey  Bay  at  the  town  of  Santa  Cruz.  I  collected  on  Zyante 
Creek,  where  I  saw  no  imagoes  but  found  every  stream-side  tree  and 
log  covered  with  the  exuviae  of  OdogompJms  and  Cordidegaster.  The 
adults  of  these  had  evidently  migrated  farther  up  stream.  The  other 
species  were  taken  on  the  San  Lorenzo  in  the  rocky  goige  between 
Big  Trees  and  Rincon,  the  best  collecting  being  in  the  vicinity  of 
Rincon.  Probably  the  best  collecting  in  the  San  Lorenzo  is  in  the 
open  valley  towards  Felton,  above  Big  Trees,  which  part  of  the 
stream  I  did  not  visit. 

1.  HETAKRINA  AMERICANA  (FtriiriciM). 

Common  below  Big  Trees. 

2.  ARGU  BMMA  Kenedy. 

Common  from  Big  Trees  to  Rincon. 

t.  ARQIA  VniDA  Hafea. 

Occasional  below  Big  Trees. 

4.  ENALLAGBfA  CARUNCULATDM  MevM. 

Occasional  below  Big  Trees. 

fi.  ENALLAGMA  CTATBIGERUM  (Chvfealier). 

Common  below  Big  Trees. 

C.  ENALLAGBfA  PRAEVARUM  (Hegen). 

Occasional  below  Big  Trees. 

7.  ZCMOAGRION  RXCLABiATIONIS  OMys). 

Common  below  Big  Trees. 

8.  OORDULBQASTBR  DORSAUS  HegHk 

Exuviae  very  abundant  on  middle  reaches  of  Zyante  Creek.  No 
imagoes  seen  at  all  and  no  exuviae  found  below  the  swift  water  in 
the  Zyante.  The  imagoes  had  emerged  and  evidently  migrated 
farther  up  the  creek. 
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9.  OPHIOQOilPHIJS  BSON  Mji. 

Two  specimens  were  taken  on  a  small  gravel  bar  in  the  San  Lorenzo 
at  Big  Trees,  where  two  exuviae  were  found  on  the  base  of  an  alder 
overhanging  the  stream.  Two  other  imagoes  were  taken  on  a  riffle 
at  the  Rincon  powder  works.  These  catches  are  interesting  in  ih^t 
this  species  had  been  known  only  from  a  femalO;  the  type,  which,  de- 
posited in  the  McLachlan  coUection,  was  labeled  ''from  Santa  Cruz, 
California."  Probably  the  type  had  been  taken  on  the  San  Lorenzo 
River. 

Itt.  OCrOQOBIPHUS  SPBCULABIS  OH—). 

The  exuviae  of  this  dpecies  were  abundant  with  the  CorduUgiuier 
exuviae  on  the  middle  reaches  of  Zyante  Creek,  but  none  were  seen 
below  this  and  no  imagoes  were  seen. 

lU  ABSHNA  CAUFOSNICA  OOvwi. 

Several  were  seen  above  Rincon. 

12.  ABSHNA  MULTKXHXHt  HaCHi. 

Several  seen  along  the  railroad  above  Rincon. 

L08  0AT08  BHTBR,  RANTA  CLARA  OOUNTT,  CALIFORNIA. 

Excepting  for  Argia  vivida  Hagen  and  a  few  CcrduUgaster  and 
Octogomphvs  on  its  headwaters,  this  stream  is  practically  without 
Odonata.  This  is  because  of  the  very  dense  shade  on  the  upper  part 
of  the  stream,  and  the  fact  that  so  much  water  is  removed  by  irri- 
gation and  for  the  town  of  Los  Oatos  that  in  any  ordinary  season 
the  river  is  entirely  dry  in  its  open  portion  below  Los  Gatos. 

From  June  6  to  9  I  collected  at  points  on  the  Napa  River.  This 
small  river,  lying  entirely  in  Napa  County,  drains  a  shallow  valley 
on  the  north  side  of  San  Francisco  Bay.  This  valley,  lying  just  east 
of  the  main  range  of  the  Coast  Mountains,  is  rather  dry  so  that  it 
resembles  the  Sacramento  Valley.  At  Napa,  where  the  first  collec- 
tions were  made,  the  river  is  a  tide  stream  and  gave  no  Odonata. 
At  Calistoga,  the  only  other  place  examined,  the  river  was  also 
without  Odonata. 

NAPA,   NAPA  COUNTT,  CALIFORNIA. 

The  collecting  at  Napa  was  done  on  the  extensive  estate  of  the 
Insane  Hospital.  A  small,  dear  mountain  stream,  which  comes 
down  through  a  deep  ravine  east  of  the  asylum,  is  led  into  a  series 
of  ponds  and  reservoirs.    These  swarm  with  Odonata. 

1.  ARGHILBBTBS  GAIiPOSNICA  BfcLMyaiL 

The  shallows  about  the  main  pond  swarmed  with  the  nymphs  of 
this.    One  teneral  was  taken. 

2.  UBSTBS,  ■piciea. 

This  species  was  conmion  on  the  pond. 

S.  ARGU  YirmA  HagMU 

Common  along  the  lower  half  of  the  stream. 
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4.  ENALLAGMA  CABUNCULATUM  Morae. 

On  the  "Fire  Pond." 

5.  BNALLAGBiA  CTATHIGBSUM  (Chwfcatler). 

Common  on  streams  and  all  ponds. 

S.  IBCUNllftA  CXBYULA  Salys. 

On  "Fire  Pond." 

7.  ISCHNURA  PERPABYA  Salys. 

On  all  ponds. 

8.  CBLAKNURA  DBNTIGOLUS  (Bwieitt). 

On  "Fire  Pond." 


9.  GOBDUUSGA8TBS  DOHSAUS  1 

On  the  mountain  stream,  where  both  imagoes  and  exuviae  were 
coUected. 

It.  GOMPHUS  SOBBDmS  Selys. 

Several  were  caught  on  the  largest  pond. 

11.  OCTOGOMPHUS  SPBCULABI8  (Hugen). 

Common  on  the  stream  where  several  were  taken  while  seated  on 
rocks  or  foliage  in  the  sunny  openings. 

12.  ANAX  JUNIUS  (Drarr). 

A  single  female  caught  on  one  of  the  ponds. 

IS.  ABSHNA  CAUFORNIGA  Cyrflrt. 

Abundant  about  the  ponds. 

14.  ABSHNA  MULTIGOLOB  HagMU  t 

Common. 


IS.  MAGBOMIA  MAGNIFICA  Bfel 

One  male  caught  on  the  largest  pond.  This  was  the  only  indi- 
vidual of  this  species  seen. 

IS.  TBTBAGONEUBIA  CANIS  Me  LmUm 

These  were  very  abimdant  on  the  largest  ponds.  This  is  the  only 
place  in  the  west  at  which  I  have  taken  this  species  though  it  has 
been  recorded  from  the  State  of  Washington.* 

The  individuals  flew  slowly  and  dodged  awkwardly  and  always 
stayed  in  loosely  organized  flocks,  the  individuals  in  which  flew  in 
short  (40  feet)  frequently  changed  beats.  During  windy  weather 
they  flew  in  a  protected  ravine  opening  onto  the  pond  and  at  such 
times  flew  close  to  the  groimd  so  that  they  were  easily  caught. 
Early  in  the  morning  (9  o'clock)  many  spent  much  of  their  time 
perched  on  low  bushes.  When  the  wind  was  down  they  flew  above 
the  tree  tops.  These  flocks  were  composed  of  males  and  females  in 
about  equal  numbers  and  all  were  intent  on  catching  the  various 
minute  insects  filling  the  air.  While  many  flew  over  the  surface  of 
the  water  their  presence  there  appeared  to  be  for  food  rather  than 
a  flight  of  the  males  himting  ovipositing  females.  During  the  two 
days  collecting  I  saw  no  females  ovipositing  and  no  pairs  in  copula- 
tion.   However  the  gelatinous  strings  of  eggs  were  abimdant  in  the 

>  MuttlcowBU,  Catalosoe  of  tbe  Odooata  of  North  AnMries,  p.  126. 
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PotamogeUm  in  the  edge  of  the  pond.  I  collected  about  eighty 
individuals  which  seemed  to  reduce  the  abundance  a  third  or  a  half. 
Several  exuviae  were  found  clinging  to  stones  about  4  feet  above 
the  water.    These  I  have  misplaced  or  lost. 

In  life  the  eyes  of  the  male  were  bright  green  above  and  gray 
below;  those  of  the  female  less  green  above  and  gray  below. 

17.  UBBLLOLA  FORBNSIS  fb^mL 

On  the  "Fire  Pond." 

18.  LIBBLLDLA  8ATUBATA  UUv. 

On  all  ponds. 

It.  PLATHEMIS  LTDU  (Dnny). 

On  the  small  "Fire  Pond." 

M.  BSTTHBHIS  SIMPUCIOOLLIS  (Saj). 

On  the  "Fire  Pond." 

n.  STBfPBTKUM  OORSUPTIIM  (Hagaa). 

On  all  ponds. 

12.  8TMPETSUM  UXOTUM  (Ebigeii). 

On  the  largest  pond. 

St.  STMRTBUM  PALUPBS  (Hagoi). 

Occasional 

0ALI8TOOA,   NAPA  COUNTT,  GAUTOBiriA. 

The  Napa  River  at  this  point  is  a  small,  sluggish  stream  and 
seemed  to  contain  no  Odonata.  The  collecting  was  done  in  the 
streams  from  a  group  of  warm  springs  in  the  fields  east  of  the  town. 
Several  acres  of  flat  land  at  the  foot  of  the  low  hiUs  on  the  east  side  of 
the  narrow  valley  fairly  oozed  warm  water.  The  larger  springs  were 
so  hot  that  they  contained  no  life.  Ditches  had  been  dug  in  different 
directions  through  this  boggy  area  for  drainage.  In  these  the  water 
varied  from  tepid  to  cool  and  supported  various  species  of  Odonata. 
Several  days  of  rain  had  very  evidently  reduced  the  collecting  at 
this  point. 

1.  ENALLAGMA  CTATBIGBRUM  (Chwpeiitier). 

Occasional. 

2.  BNALLAGMA  CABUNCULATUM  Mi 


t.  ISCHNURA  CBRVULA  Selys. 

Occasional  about  the  cooler  water. 

4.  ISCHNURA  PEBPABVA  Selys. 

Common. 

fi.  CELAENURA  DENTICOLLiS  (Bormelfltor). 

The  most  abundant  species.     For  habits  see  page  500. 

«.  ABSHNA  CALDORNICA  CtfTOTt. 

Seen. 


7.  ABSHNA  BfULTIOQLOR 

Several  seen.    One  taken. 

8.UBBLLULA  FORENBIS  HagHk 

Occasional. 
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9.  UBBLLULA  SATURATA  UUer. 

Common.  Many  females  of  this  species  were  f omid  dead  in  the  hot 
stream  flowing  from  the  largest  spring.  Perhaps  they  had  tried  to 
oviposit  here,  as  the  other  streams  were  badly  overgrown  with  vege* 
tation. 

Itt.  PLATHBim  LTDIA  (Drarr). 

Conmion. 

11.  BBTTHEBftlS  SnCPUaODLUS  (Snj). 

Abundant. 

la.  STBfPSTRUM  CORSUPTUM  (Hafta). 

Occasional. 

U.  STBfPBTBUM  ILLOTUM  (Hagoi). 

Common. 

0OLU8A,  COLUSA  COirNTT,  OALETGRNIA. 

From  the  Napa  Valley  I  traveled  up  the  Sacramento  to  Colusa, 
where  I  collected  on  June  11.  This  town  is  on  the  banks  of  the 
Sacramento,  which  is  a  navigable  stream  at  this  point.  The  bot- 
toms here  are  many  miles  wide  and  being  lower  than  the  flood  stage 
of  the  river,  are  traversed  in  various  directions  by  dykes.  These 
break  up  the  natural  drainage  so  that  waste  irrigating  water  has 
produced  numerous  more  or  less  permanent  sloughs. 

1.  HETAEHINA  AMERICANA  (FabcldM). 

Common  among  the  willows  fringing  the  river. 

2.  LB81VB  CONGENER  Hafea. 

Very  abundant  on  the  slough  west  of  town. 

S.  AROU  EMMA  KemMdy. 

Abundant  on  the  banks  of  the  river.  The  majority  of  the  indi- 
viduals were  tenerals. 


4.  ENALLAGlfA  CARUNCULATUM  M« 

Common  on  the  sloughs. 

fi.  ZONUGRION  EXCLAMATIONIS  OMys). 

Two  males  and  one  female  on  the  river  bank.    Not  abundant. 

••  ISCHNCRA  CERVDLA  Sdys. 

Common  on  the  sloughs. 

7.  ISCHNURA  PERPARVA  Sdys. 

Common  on  the  sloughs. 

8.  CELABNURA  DENTICOLLIS  (Bvmciatar). 

The  most  abundant  species  on  the  sloughs. 

9.  OPHIOGOMPHUS  OCCmENTIS  CAUFORNICUS  KMM4f  . 

Two  males  of  this  pale  variety  of  ocddenHs  were  taken  on  the 
sandy  bank  of  the  river  opposite  the  town.  Exuviae  were  very 
abundant  among  the  willows  along  the  river  (see  p.  547). 

19.  ABBHNA  lfIJLTIO(M/>R  Hi^en. 

Common  about  the  sloughs. 

11.  UBELLULA  PORENSffil  Hi^ml 

Common  on  the  sloughs. 
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U.  UBELLULA  SATURATA  Ukler. 

Occasional. 

IS.  PLATHEMIB  LTMA  (Dnny). 

Common  about  the  sloughs. 

14.  BBYTHEMIB  SOfPUCICOLLIS  (Snj). 

Abundant  on  the  sloughs. 

15.  STMPETBUM  OOBSUPTUM  (Hi«mi). 

Conmion  on  the  sloughs. 

IS.  STBfPBTKUM  ILLOTUM  (Hi«mO. 

Occasional  on  the  sloughs. 


17.  PACHTDIPLAX  LONGIPENN18  (BusMiatar). 

One  male  was  taken  in  the  willows  across  the  river  from  Colusa. 

MABTBYILLB,  TX7BA  COUNTT,  OALErORNIA. 

Marysville  is  in  the  great  Sacramento  Bottoms  on  the  Yuba  River 
near  its  juncture  with  the  Feather  River.  Marysville  exists  only 
through  the  protection  of  its  great  dykes.  Hydraulic  mining  on  the 
Yuba  has  filled  the  stream  so  full  of  tailings  that  it  is  but  a  shifting 
bed  of  white  sand.  Where  at  one  time  navigable,  its  bed  is  now 
above  the  level  of  the  town  of  Marysville  and  the  stream  is  wide 
and  very  shallow.  This  has  killed  any  Odonata  fauna  it  may  have 
had  at  one  time.  The  few  species  collected  were  taken  in  the  sloughs 
back  of  the  dykes  across  the  bridge  from  the  city. 

1.  LBSTBS  STDLTUS  Hagen. 

Several  taken  (see  p.  484). 

2.  ENALLAGBfA  CABUNCULATUM  MorM. 

Not  common. 

S.  TBLBBASIS  SALVA  (Hagoi). 

One  seen. 

4.  ISCHNUBA  CBBYULA  Sdys. 

Common;  the  most  abundant  species. 

5.  ISGHNURA  PERPASYA  Selya. 

Common.    Orange  teneral  females  abundant. 

S.  CELAENUBA  DBNTIGOLUS  dhuieimi). 

The  second  most  abundant  species. 

7.  ABSHNA  MULTICOLOR  HagMu 

Several  seen. 

S.  UBELLULA  PORENSIS  Hagen. 

Several  seen  flying  with  the  next. 

t.  PLATHEBUS  I|TDU  (Dmry). 

Abundant. 

It.  BBYTHEMIB  SnCPUaCOLUS  (Siqr). 

Common. 

II.  STMPETBUM  OOBBUFTUM  (Hagoi). 

Very  common.  The  most  abundant  large  dragonfly.  Emerging 
from  die  sloughs  in  lai^  numbers. 
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OBOVILLB,  BUTTB  COUNTY,  GAUFOBNIA. 

Qrovifle  is  on  the  Feather  River  where  it  emerges  from  its  canyon 
in  the  Sierras.  This  is  a  barren,  dry,  hilly  region  where  farming  is 
carried  on  by  irrigation.  It  was  on  the  irrigating  and  waste-water 
ditches  across  the  river  from  Qroville  that  the  foUowing  species  were 
taken: 

1.  HETARRINA  AMBBICANA  (FtriiriciM). 

On  irrigating  ditch.    Exuviae  common. 

2.  ABGIA  AGBICMDBS  CUTCrt. 

Several  taken  on  irrigating  stream. 

S.  ABGU  EBOfA  K«UM4f . 

One  male  taken  on  beach  of  Feather  River. 


4.  ABGU  yniDA  ] 

Abundant  on  a  spring  streamlet  on  side  of  Table  Mountain. 

fi.  ENALLAGMA  CABUNCDLATUM  Mone. 

Common. 

5.  BNALLAGBfA  CTATmGBBUM  (Chvpcntier). 

Occasional  on  the  waste  stream  west  of  the  Odd  Fellows'  Home. 

7.  ISCHNURA  PBBPABYA  Mjl. 

Common. 

8.  CBLAENURA  DENXICOLUS  (Barmeiiter). 

Several  observed  which  were  probably  this. 

t.  OPmOGOMPHUS  BISON  SelyB. 

Two  males  taken. 

Itt.  OPHIOGOMPHUS  OCCIDENns  CAUFOBNICUS  Kennedy. 

One  male  taken. 


11.  ERPBTOGOMPHUS  COMPOSITDS  1 

One  female,  a  teneral,  was  taken  on  the  irrigating  ditch  across  the 
river  from  Oroville.  All  the  gomphines  were  taken  on  or  near  this 
ditch.  As  this  water  came  from  a  tributary  of  the  Feather  River, 
probably  the  nymphs  came  down  in  the  water.  The  Feather  River 
was  high  and  no  Odonata  except  the  Argia  were  seen  on  its  banks. 

12.  GOMPHUS  SOBBINUS  Selya. 

One  male  taken. 

IS.  ANAX  JUNIUS  (Drarr). 

A  pair  were  taken  on  the  waste  stream  back  of  the  Odd  Fellows' 
Home. 

14.  ABSHNA  BfULTIOOLOB 

Common. 

15.  IfACROMU  BfAGNIFIGA  Me  1 

Two  males  and  several  exuviae  seen. 

IS.  UBBIXULA  OOliANCHB  Griveri. 

A  single  male,  the  only  specimen  I  have  ever  seen  alive,  was  caught 
while  seated  on  the  top  of  a  weed  near  the  waste  stream.    The  fol- 
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lowing  are  live  color  notes:  Eyes  bluish  gray,  paler  below;  front 
of  thorax  dark  pruinose  blue-slate;  sides  of  thorax  and  sides  of 
segments  2  and  3  whitish. 

17.  UBBLLULA  FORENSIS  Hagm. 

Several  seen. 

18.  UBBLLULA  NODISTICTA  HagMu 

This  was  the  most  ^bimdant  species  of  this  genus.  Individuals 
were  conmion  on  the  side  of  Table  Mountain,  a  half  mile  from  water, 
where  they  spent  most  of  their  time  seated  on  the  dead  branches  of 
bushes  scattered  through  the  stunted  Blue  Oaks  and  Digger  Pines. 
These  were  indolent  and  easily  captured,  but  individuals  flying  about 
the  waste-water  stream  were  more  wary. 

It.  UBBLLULA  PULCHBXA  Drv7. 

Several  seen.    Two  captured. 

Jt.  UBBLLULA  SATUBATA  UUv. 

Several  were  seen.  Here  I  had  an  excellent  opportunity  to  com- 
pare the  habits  of  these  species  of  LiheUula.  L.  satwrata  was  the 
most  active  and  restless,  nodisHda  was  most  indolent,  while  pulcheOa 
and /oreiww  had  habits  very  similar. 

21.  PLATHBim  LTDIA  (Drarr). 

Several  were  observed. 

22.  BBTTHBM18  SIMPUaCOLLIS  (Siij). 

Conmion. 

21.  STBfPBTBUM  COBBUPTUM  (Baam). 

Common. 

24.  STMPBTRUM  ILLOTUM  (Hi«eB). 

Common.  With  the  last  three  species  this  is  found  close  over  the 
water  as  is  also  the  next  species. 

25.  PACHTDIPLAX  LONGIPENNIS  (BwoMlsler). 

Several  were  taken  at  one  spot  on  the  waste  stream  back  of  the 
Odd  Fellows'  Home. 

2S.  TKABfEA  LACBBATA  Hafea. 

A  single  male,  the  only  individual  seen,  was  captured  on  the  side 
of  Table  Mountain. 

OmOO  BIVBB,  OHICO,  BUTTB  OOUNTT,  OALIFOBNIA. 

On  June  14  and  15  I  collected  on  the  Chico  River  between  the 
city  of  Chico  and  the  mouth  of  the  canyon  5  miles  east  of  the  city. 
The  river  was  shallow  because  of  much  irrigating  water  withdrawn. 
It  was  very  warm  for  the  season,  evidently  carrying  no  snow  water. 
The  bottom  was  gravelly  and  the  banks  heavily  shaded  by  brush 
and  trees. 

1.  HETAEBINA  ABfBBICANA  (FtriiriciM). 

Very  abundant. 

2.  LB8TBS  COMOBNBB  Utmm 

Common  at  the  mouth  of  the  canyon. 
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S.  HTPONKUBA  LUGENS  ] 

Very  abundant  in  the  mouth  of  the  canyon.  In  ovipositing  the 
male  does  not  etand  erect  while  attached  to  the  female  as  does  the 
male  Argia.  Ovipoeition  is  in  any  green  branch  lying  in  the  run- 
ning water. 

4.  ENALLAQMA  GASUMCDLATUM  ] 

Occasional. 

fi.  BNALL4Q1IA  CTAIHICaRUM  (< 

Occasional. 

C.  ZONUGBION  EXCL41iATIOM18  OMys). 

One  pair  taken  at  the  canyon. 

7.  ISCHNUSA  CBBVULA  Selya. 

Scarce. 

5.  ISCHNUKA  PBRPABYA  Mji. 

Several  observed.    Not  as  common  as  usual. 


t.  PBOGOMPHUS  BOBKALI8  Me 

Several  males  were  taken.    Difficult  to  approach. 

It.  OPHHMSOMPmJS  BISON  Sdji. 

Found  on  the  same  pools  as  the  preceding  but  much  less  wary. 

11.  GOBfPHUS  SOBBINUS  Selya. 

A  number  were  seen  where  the  river  ran  through  the  city  park. 
Evidently  its  season  was  ahnost  over. 

12.  OCTOGOMPmJS  SPECULABIS  (Hagoi). 

Imagoes  of  this  were  not  seen  but  the  exuviae  were  very  abundant 
in  the  mouth  of  the  canyon. 

IS.  ABSHNA  BfULTICOLOB  Hagm. 

Not  as  common  as  usual. 

14.  MACBOMU  BfAGNinCA  Mc  LmUw. 

Common.  I  took  12  of  these  in  less  than  an  hour  where  they 
were  beating  up  and  down  a  narrow  lane.  In  the  late  afternoon 
this  species  loves  to  hunt  away  from  the  water. 

15.  UBBLLULA  SATUBATA  UUer. 

Several  seen. 

IS.  STMPETBUM  PAUJPBS  (Hi«ta). 

Not  common. 

17.  BBBCHMOBHOGA  MBNDAX  (Hafoi). 

Several  individuals  of  this  graceful  species  were  seen.  Two  males 
and  a  female  were  taken.  The  males  were  taken  while  flying  on 
short  beats  over  the  stream.  The  female  was  captured  while  cut- 
ting S's  and  figure  8's  through  a  swarm  of  small  Diptera.  She  was 
indifferent  to  several  passes  I  made  at  her  before  I  succeeded  in 
netting  her.  This  species  is  the  most  graceful  on  the  wing  of  any 
odonate  with  which  I  am  familiar.  Frequently  they  fly  with  a 
swinging  mayfly-like  motion.  In  the  heat  of  the  day  they  floated 
around  among  the  tree  tops. 
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TSHAMA,  TSHAMA  OOUNTT,  OALIPOftNIA. 

On  June  161  tried  collecting  at  Tehama,  but  Uie  temperature  was 
112^,  and  both  the  Sacramento  and  Mill  Creek  (Los  Molinas)  were 
too  high  for  collecting. 

On  July  15  I  started  on  a  collecting  trip  from  Sacramento  ap  the 
American  River  to  Auburn  across  the  Sierras  to  Lakes  Donner  and 
and  Tahoe,  thence  to  Reno,  Pyramid  Lake,  and  the  Humboldt  River 
in  Nevada. 

AMERICAN  BIVBR,  &/kORAMBNTO,  OAUTOBNIA. 

Sacramento  lies  at  the  juncture  of  the  Sacramento  and  American 
Rivers.  Here  as  far  as  the  eye  can  see  the  valley  is  perfectly  flat 
and  is  flooded  annually  by  the  Sacramento  River.  To  one  approach- 
ing Sacramento  only  the  second  stories  of  the  houses  and  the  tops  of 
the  numerous  shade  trees  are  visible  for  it  is  entirely  surrounded  by 
a  great  20-foot  dyke,  through  which  the  railroads  enter  by  flood  gates 
that  can  be  closed  in  times  of  high  water.  The  American  River  at 
the  time  of  my  visit  was  about  300  feet  wide,  with  half  the  bottom 
exposed  as  sand  bars;  the  15-foot  banks,  as  well  as  the  entire  bed, 
were  composed  of  loose  sand.  Opposite  the  city,  where  I  collected, 
the  bottoms  were  a  jungle  of  box  elder  trees  about  30  feet  high,  except 
for  a  few  cottonwoods  along  the  bank  and  an  occasional  more  open 
glade  occupied  by  willows.  The  river  itself,  even  among  the  cotton- 
wood  trees,  was  fringed  with  willows.  The  sloughs  mentioned  in  the 
following  list  were  in  the  bottoms  back  some  distance  from  the  river. 
No  collecting  was  attempted  on  the  Sacramento  River  at  this  place. 

1.  HBTABRINA  AMBBIGANA  (FtriiriciM). 

Not  common.    On  river. 

2.  LBSTBS  CONGBNER  Ha«M. 

Some  about  sloughs. 

S.  ENALLAGMA  CABUNCULATUM  Motm. 

Common  about  sloughs. 

4.  ISCHNURA  CBRVDLA  Selya. 

About  sloughs. 

5.  ISCHNURA  PBRPARYA  Sdys. 

About  sloughs. 

t.  OPHIOGOMPHUS  OGODENnS  CAUFORNICUS  Kenedy* 

One  male  taken  in  a  willow  glade  opposite  the  city. 

7.  GOBfPHUS  OUYACEDS  Seljv. 

This  species  was  very  abundant  on  the  American  River  opposite 
the  city.  None  were  found  except  in  the  half  mile  between  tiie  two 
railroad  bridges.  The  males  were  abundant  over  the  swift  muddy 
water  or  resting  on  the  overhanging  willows.  The  females  were 
caught  in  the  willow  glades  back  from  the  bank.    (See  page  554.) 
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S.  ANAX  JUNIUS  <Dnv7). 

About  the  sloughs. 

t.  ABSHNA  BfULTICOLOS  Hacen. 

About  the  sloughs.  This  species  was  observed  catching  insects 
on  the  market  street  of  the  city  at  twilight.  They  flew  among  the 
wagons  and  buggies  entirely  indifferent  to  the  numerous  passers-by. 
This  habit  of  familiarity  with  man's  haunts  is  very  noticeable  in 
wndticohr  .    It  is  ilie  most  domestic  of  all  the  western  Odonata 

It.  UBBLLULA  FORENSIS  Hagm. 

About  the  sloughs. 

11.  UBBLLULA  8ATUKATA  UUv. 

Common. 

la.  PLATHEMIS  LTIHA  CDnvy). 

On  the  sloughs. 

IS.  BBTrHBHIS  SnCPUOCOLUS  (Smr). 

Occasional  on  the  sloughs. 

14.  STMPETBUM  COBSUPTUM  (Hagoi). 

Common.  This  species  throughout  the  Sacramento  and  the  San 
Joaquin  Valleys  was  widely  scattered  away  from  water. 

Ift.  STBiPBTBUM  SKMlCINCrUBi  (Saj). 

About  the  sloughs. 

IC  TRAMBA  LACERATA  Hafen. 

Several  seen  about  the  slough  between  the  river  and  the  city. 

AUBUBN,  PLACER  COUNTY,  CALIFORNIA. 

At  AubiUTi  I  collected,  July  18  and  19,  in  the  small  stream  south  of 
the  town,  which  may  be  termed  the  **town  drain,"  as  it  carried  the 
sewage  and  nm-off  of  the  entire  community;  also  on  the  American 
River,  which  at  this  place  flows  at  the  bottom  of  a  V-shaped  gorge 
over  1,000  feet  deep.  The  sides  of  this  canyon  are  scantily  clad  with 
di^er  pines  and  scrub  oaks,  and  the  stream,  200  feet  wide  and  3 
feet  deep,  flows  over  a  bed  of  hydraulic  tailings,  mainly  drifting 
coarse  gravel  and  stones  of  all  sizes.  A  few  spring  streams  trickle 
down  the  steep  sides  of  the  canyon. 

1.  HETAERINA  AMERICANA  (Fabrldni). 

Common  along  the  river,  apparently  having  emerged  from  the 
main  stream. 

2.  LBSTES  UNCATUS  Klrby. 

Several  captured  on  the  ''town  drain.' ' 

S.  ARGU  AGRIOmBS  C^rtrt. 

Common  on  the  ''town  drain." 

4.  ARGU  BMMA  Kenedj. 

Occasional  on  the  rocks  below  the  dam  in  the  river. 
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S.  ARGIA  YITIDA  Hagea. 

Very  abundant  on  the  spring  streams  trickling  down  the  sides  of 
the  gorge. 

«.  BNALLAGBiA  GABUNCULATDM  M«rae. 

Common  on  the  ''town  drain/'  where  the  next  also  occnxred. 

7.  ENALLAGlfA  CTATHKIBRUM  (Ghvpairttor). 

Occasional  along  the  edges  of  the  river. 


8.  TRIJBUWIfl  SALYA  (Bacen). 

Occasional  on  the  ''town  drain." 

9.  ISCHNURA  CXBYULA  Selya. 

On  "town  drain."     Rare. 

10.  ISCHNURA  PERPARYA  Selys. 

Tenerals  common  on  "town  drain." 

11.  CORDULBGASTKR  DORSAUS  Hagen. 

One  male  was  seen  at  close  range  on  the  river  bank.  It  was  the 
only  time  I  have  seen  this  species  except  on  or  near  swift  mountain 
torrents.  He  persisted  in  alighting  on  yarious  bushes  and  so  may 
have  been  lost  from  his  usual  haunts. 


12.  OPHIOGOAfPHUS  OCCIMDfnS  CAUFORNICUS 

Three  females  were  caught  on  the  river  bank  below  the  dam.  A 
fourth  individual  was  seen.  These  were  unusually  yellow,  the  dark 
pattern  being  very  pale  and  restricted  (see  p.  543). 

IS.  OCrOGOBfPHUS  SPBCULARIS  (Hi«ta). 

One  male  was  seen  at  close  range  while  he  was  seated.  This  was 
on  a  very  small  spring  stream,  the  whole  flow  of  which  could  pass 
through  a  2-inch  pipe. 

14.  ABSHNA  MULTICOLOR  Hagm. 

One  male  was  taken.  Several  AesTma,  probably  of  this  species, 
were  seen. 

15.  ABSaSA  PALMATA 

One  taken. 

le.  MACROMU  MAGKOnCA  Mel 

A  male,  the  only  one  seen,  was  taken  on  the  river  above  the  dam. 

17.  UBELLULA  NODISTICTA  Hagea. 

Common  on  the  "town  drain."  In  the  morning  the  individuals 
of  this  species  were  easily  captured  while  seated  on  brush  and  weeds 
in  the  stmny  openings  along  the  stream.  Copulation  was  as  usual 
among  IMeHula.  A  female  observed  ovipositing  flew  about  2  feet 
above  the  water  and  made  several  quick  swings  downward,  tapping 
the  water  with  her  abdomen  just  once  for  each  swing.  This  species 
appears  to  have  a  restricted  distribution  in  California.  So  far  there 
are  no  records  except  for  the  foothills  of  the  Sierra;  in  other  words,  a 
zone  along  the  west  side  of  the  Sierras  between  about  600  feet  alti- 
tude and  3,000  feet.  It  has  not  been  recorded  from  the  Sacramento 
or  San  Joaquin  Valleys  proper  or  from  west  of  them,  or  from  the 
wooded  crest  of  the  Sierras. 
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18.  UBELLULA  PULCHBLLA  Urmrj. 

Several  were  taken  about  a  pool  on  the  river  bank  in  the  bottom 
of  the  gorge. 

19.  UBBLLULA  SATORATA  UUv. 

Occasional  in  the  gorge  with  the  preceding. 

29.  PLATHBMIS  LYDU  (Diwy). 

Several  were  seen  on  a  spring  stream  in  the  gorge. 

21.  STMPmtUM  ILLOTUM(Haitti). 

Abundant  on  the  ^'town  drain."  Usually  the  female  of  this  species 
oviposits  unaccompanied  by  the  male  but  here  I  observed  a  pair 
working  together.  These  copulated  on  the  wing,  then  rested  half 
a  minute  in  copulation  on  a  branch,  when  they  flew  about  over  the 
water,  the  male  holding  the  female  by  the  thorax,  the  pair  making 
tentative  dives  from  an  elevation  of  about  2  feet.  After  a  half 
minute  they  dropped  2  inches  above  the  water  when  with  a  swinging 
motion  the  female  dipped  her  abdomen  in  the  water  about  30  times, 
after  which  they  made  a  sudden  upward  flight  and  separated,  each 
to  seat  itself  on  a  twig. 

23.  SYMPffTRUM  8EMICINCTUM  (Saj). 

Common  on  the  "town  drain." 

BEAB  VALLEY,   EMIOBANT  GAP,   PLACBB  COUNTY,  OALXTOBNIA. 

On  July  21  I  collected  in  Bear  Valley,  which  has  an  elevation  of 
4,500  feet,  and  lies  about  1,000  feet  below  the  railroad  station  of 
Emigrant  Gap.  This  small  valley  is  a  hay  meadow  with  a  level 
floor  about  1  mile  long  and  a  fourth  mile  broad.  Bear  Creek  flows 
through  it  and  where  tributary  streamlets  cross  it  there  is  boggy 
ground.  Such  places  contain  willow  thickets.  The  ^ides  of  the 
valley,  where  not  occupied  by  granite  outcrops,  are  covered  by  a 
sparse  growth  of  cedar  and  fir  interspersed  with  thickets  of  various 
shrubs. 

1.  LBSTBS  CONGBNBB  HagMu 

Conunon. 

2.  LBSTBS  DISmNCTUS  Mji. 

Occasional. 

a.  ENALLAGMA  CASUNCULATUM  Bf  mm. 

Not  common. 

4.  ENALLAGBfA  CALVERTI  Motm. 

Two  collected. 

f.OOBNA6RION  RBSOLUTUM  (Hagoi). 

Several  taken  about  a  spring-fed  pool. 

5.  AMPHUGBION  8AUGIUM  ABBRBYIATUM  Selys. 

Not  common. 
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7.ISGHNDRA  CBBYULA  Selys. 

Not  common.  Several  taken  about  the  same  pool  as  Coenagrian. 
One  male  had  the  front  of  the  thorax  solid  black,  no  blue  spots 
being  present. 

S.  ISCHNUBA  PBBPABYA  Selys. 

Occasional. 

t.  COBDTOJBGASTBS  DOB8AUS  HagHk 

One  male  taken.  Several  observed  on  the  small  spring  streams 
tributary  to  Bear  Creek.  This  is  the  highest  (4,500  feet)  and  most 
easterly  record  for  this  species.  This  was  a  surprise,  as  I  had  asso- 
ciated this  species  with  the  warm  torrents  of  the  Coast  Ranges.  But 
while  the  railroad  is  protected  with  snowsheds  at  Emigrant  Grap, 
which  is  1,000  feet  higher  than  Bear  Valley,  it  is  possible  that  the 
floor  of  the  valley  enjoys  a  warmer  climate.  The  following  species 
in  this  list  would  indicate  a  fairly  moderate  climate:  EnaHagma 
earuncvlatam  Morse,  hchrvara  cervula  Selys,  lachnura  perparva  Selys, 
Corchdegaster  doraalia  Hagen,  Anax  Junius  (Drury),  Aeshna  muUl' 
color  Hagen,  and  LibeUula  putcheUa  Drury. 

It.  ANAX  JUNIUS  (Drary). 

An  Anax  was  observed  patrolling  a  large  pool  in  Bear  Creek. 
Probably  this  species. 

11.  ABSHNA  BfUL'lHXHX>S  HagHk 

One  taken.    Common. 

12.  AESHNA  INTBRRUPTA  NEVADBNSIS  Walker. 

Several  observed.    One  teneral  captured  at  the  head  of  the  valley. 

IS.  ABSHNA  PALMATA  HagflB. 

Several  were  easily  netted,  as  they  flew  in  short  beats  among  the 
willow  thickets  to  escape  the  wind.  This  species  in  such  a  situation 
is  very  easily  victimized  by  the  collector.  They  fly  low  and  slowly 
and  are  very  bull-headed  about  keeping  to  their  short  protected 
beat,  two  or  three  passes  with  the  net  sometimes  failing  to  drive 
one  away. 

14.  UBELLULA  PULCEIBl«A  Drv7. 

Several  seen.    One  collected. 


IS.  UBELLULA  QUADBIMACULATA  Urn 

Common.    This  was  the  lowest  elevation  at  which  I  took  this 
mountain  species. 

IS.  PLATHEMIS  LTDIA  (Dnny). 

Several  seen.    Two  collected. 

17.  SYMPBTBUM  OBTBU8UM  (Hagen). 

Several  coUected.    Not  abimdant. 

18.  SIMPVI'BUM  PALLIPBS  (Hagoi). 

One  male,  a  teneral,  taken. 

It.  STBfPBTBUM  80OTICUM  (DoMm^ 

Several  seen.    Two  taken. 
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M.  LEUGOBRHINU  GLAOAUS  Hafea  (J). 

A  Leucofrhima  waa  seen.    Probably  this. 

The  following  series  of  lists  are  concerned  with  the  drainage  east 
of  the  crest  of  the  Sierras.  Two  stream  systems  are  included. 
Truckee  River  rises  in  Lakes  Tahoe,  elevation  6,000  feet,  and  Donner, 
elevation  5,000  feet.  It  flows  down  the  abmpt  east  slope  of  the 
Sierras  and  empties  into  the  salt  Pyramid  and  Winnemucca  Lakes  in 
the  Nevada  desert.  The  other  S3^tem  concerned  is  that  of  the 
Himiboldt  River,  which  rises  in  tiie  momitains  in  eastern  Nevada 
and,  flowing  west,  empties  into  the  great  shallow  alkaline  lake  called 
Humboldt  Sink,  "niese  are  two  fragments  of  the  old  Lake 
Lehontin  System. 

DONNEB  LAKE,   NEVADA  COUNTY,   CALIFOBNIA. 

From  July  23  to  26  I  collected  about  Truckee  and  Donner 
Lake,  which  lies  3  miles  west.  This  clear  blue  lake,  3  miles  long 
and  a  half  mile  wide,  when  it  mirrors  in  its  glassy  surface  the  green, 
pine-clad  mountains  which  rise  almost  from  its  pebble  beach,  is  one 
of  the  most  beautiful  of  the  Sierra  lakes.  The  east  shore  is  a  gravel 
beach.  This  changes  gradually  into  the  cobble  beach  along  its 
north  shore,  which  again  at  its  west  end  merges  into  a  short  pure 
sand  beach.  At  its  eastern  end  the  lake  drains  by  Donner  Creek, 
which  meanders  through  a  series  of  green  meadows  into  Truckee 
River.  In  this  narrow  valley,  just  east  of  the  confluence  of  Donner 
Creek  with  Truckee  River,  lies  the  town  of  Truckee.  In  the  spring- 
fed  boggy  meadow  near  the  town  slaughterhouse  were  collected 
various  species  mentioned  below.  This  high  mountain  region  is 
characterized  by  its  Canadian  dragonflies,  but,  oddly  enough,  it 
has  with  this  fauna  a  few  species  usually  associated  with  lower, 
warmer  altitudes.    These  are  discussed  as  they  occur  in  the  list. 

1.  LESTBB  CONGBNEB  Hafoi. 

Common  everywhere  there  is  standing  water,  but  not  foimd  in 
Donner  Lake. 

2.  LBSTBS  DI8JUNCTUS  Selys. 

Several  were  taken  in  a  bog  pool  near  the  outlet  of  the  lake. 

t.  LBSTBS  UNCATUS  Kbby. 

Conmion  in  all  swampy  places. 

4.  ABGU  EBfMA  KcuMdjr. 

Several  were  taken  in  the  outlet.  Probably  because  of  the  size 
and  depth  of  Donner  Lake  its  waters  keep  the  creek  running  during 
the  winter.  This  and  the  next  species  were  surprises  from  a  warmer 
fauna. 

5.  ABCOA  YVnDA  HafMu 

Abundant  about  the  lake  shore,  where  it  breeds  in  the  munerous 
spring  streams  crossing  the  beaches. 
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•.  ENALLAGBfA  CALTEBTI  Mmm. 

Several  were  taken  on  the  beach. 

T.  BNALLAGMA  CARUNCULATOM  Mmm. 

One  male  was  found  among  EnaUagma  collected  on  the  beach. 

8.  ENALLAQBfA  CTATHIOBBUM  (ChvpMlkr). 

This  species  lives  in  the  lake  and  in  places  fairly  swarms  along 
the  beaches. 

9.  COBNAGBION  RB8CMLUTUM  (Hafm). 

Several  were  taken  around  a  boggy  pool  near  the  lake  outlet. 

M.  AHPHUGBION  SAUdUM  AHHtETUTUM  Selys. 

Occasional. 

11.  I9CHNURA  CBBVULA  S«lya. 

Abundant  in  the  lily  pads  near  the  outlet  of  the  lake. 

la.  0CHNURA  PBtPARVA  Sdiys. 

With  the  preceding,  but  less  common.  These  two  are  at  the 
extreme  upper  limit  of  their  range. 

U.  OPiaOGOlfPHUS  MOBHISONl  Selya. 

This  was  very  abundant  along  the  north  shore  on  the  finer  gravel 
and  also  around  the  outlet.  Over  a  hundred  specimens  were  taken 
(see  p.  534). 

14.  GOBfPHUS  DONNBSI  KawMdy. 

This  was  abundant  on  the  sandy  beach  at  the  west  end  of  the 
lake.  Probably  it  was  past  its  season,  as  only  two  females  were 
caught.  This  species,  which  is  closely  related  to  Oomphvs  sobrifiAAS 
Selys,  seems  to  be  either  peculiar  to  this  lake  or  a  species  not  yet 
recorded  from  elsewhere.  It  is  one  of  the  surprises,  as  most  Gomphi 
Uve  in  the  larger,  warm  rivers.  Probably  this  is  the  highest  eleva- 
tion (5,940  feet)  at  which  the  genus  has  been  recorded  in  North 
America. 

15.  ANAX  JUNIUS  (Drv7). 

One  individual  was  seen  several  times  on  Donner  Creek  near  the 
outlet  to  the  lakes.  This  is  on  the  extreme  upper  Umit  of  this 
species'  habitat. 

It.  ABBHNA  PALMATA  HafMu 

Three  males  of  this  were  caught  on  Donner  Oeek.  It  was  not 
abundant.    Exuviae  were  found  in  Donner  Creek. 

17.  AlBHNA  DiTBRRUPTA  NEVADEN8I8  WwSkmCt). 

Females  of  Aeshna  irUerrupta  Walker  were  taken  near  the  outlet 
of  the  lake.    Probably  these  were  of  the  variety  nevadensis  Walker. 

IS.  TSntAGONEURIA  SPINIQERA  S«lya. 

Several  were  caught  on  the  Donner  Lake  road. 

19.  UBBUiULA  ruUCHEUJL  Drvy. 

Several  caught  on  Donner  Creek.  This  is  near  the  upper  limit  of 
this  species. 
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at.  UBELLULA  QUADRIMACULATA  i 

Common  about  the  outlet.  This  is  the  common  LibeUuUi  at  this 
high  altitude. 

21.  STBfPBTBUM  CORSUPTUM  (Hagaii). 

Several  seen  near  the  outlet  to  the  lake. 

22.  STBfPBTBUM  OBTBUSUM  (Hagaii). 

Several  caught  near  the  outlet.  Abundant  near  the  Truckee 
slaughterhouse. 

2S.  STBfPBTBUM  PALLIPES  (Hagoi). 

Several  caught  among  the  willow  thickets  near  the  outlet.  Emerg- 
ing in  large  niunbers  in  the  boggy  meadow  near  the  slaughterhouse. 
PdUipes,  scoticuTrij  and  ohtnisum  seem  to  be  able  to  live  in  mud. 

24.  STBfPBTBUM  SCOTICUM  (Dmmtmi). 

Both  mature  imagoes  and  tenerals  abundant  near  the  slaughter- 
house. 


2S.  LBUCOBBHINU  GLACIALIS  1 

One  individual  was  caught  near  the  outlet  and  three  were  taken 
near  the  Truckee  slaughterhouse. 

8QUAW  OBBBK   AND   TRUCKEE    RIVEB  ABOVE    DONNBR   CBBEK,  ELEVATION   6y000-«yfi00 
PEET,  PLACER  COUNTY,  CALIPORNIA. 

1.  LBSTBS  CONGBNEB  HagMi. 

Not  conmion. 

2.  LBSTBS  UNCATUS  Kirlv. 

Second  most  numerous  species  in  Squaw  Creek  meadows. 

t.  ABGU  BBfBfA  KeaMdy. 

Several  taken  on  Truckee  River  near  outlet  of  Lake  Tahoe.  This 
is  the  highest  altitude  for  this  species.  It  probably  exists  here 
because  Tahoe  does  not  freeze  and  so  the  Truckee  River  does  not 
freeze.         • 

4.  ABGIA  YIvmA  HafMu 

Occasional  along  the  Truckee  River.  One  or  two  were  seen  in  the 
inlet  at  McElinney's  Camp  on  Lake  Tahoe.  This  is  the  highest 
CaUfomia  record  for  this  species. 

5.  ENALLAGBfA  CTATHIGEBUM  (CkvpMlter). 

Occasional  in  Squaw  Creek  meadows  and  on  Truckee  River. 

«.  COENAGBION  BBSOLUTUM  (Hagaii). 

Occasional  in  Squaw  Creek  meadows. 

7.  AESHNA  INTBBBUPTA  NBVADBNSIS  Walker  (?). 

Several  female  interrupta  were  taken  along  Truckee  River,  probably 
var.  TievadeTms.  This  species  is  abundant  and  in  place  at  this 
altitude. 

8.  ABSHNA  PALBfATA  HmgM. 

One  male  was  seen  at  close  range  seated  on  a  willow  in  Squaw 
Creek  meadows.    This  as  far  as  my  data  shows  is  the  upper  limit  of 
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this  species,  excepting  an  exuvia,  possibly  of  this  species,  found  on 
McKinney  Lakes,  7,000  feet  altitude.  PaZmata  certainly  is  not 
nonnally  as  common  above  6,000  feet  as  below  that  height. 

9.  SOMATOCHLOBA  SEMICIRCULARIS  (Sdys). 

Several  were  caught  on  sedgy  sloughs  along  Squaw  Creek  and 
Truckee  River.  This  is  the  lowest  elevation  at  which  I  took  this 
species  in  this  region.  In  central  Oregon  (Bend)  it  is  abundant  at 
4,000  feet,  in  Washington  (Bumping  Lake)  at  3,500  feet,  and  in 
British  Coliunbia  at  sea  level. 

10.  LIBEULULA  PULCHELLA  Dmrj. 

Two  were  seen  on  Squaw  Creek.  This  is  the  highest  record  for 
this  species  in  this  region. 

11.  UBELLULA  QUADRIMACULATA  Ubiumm. 

Abundant  over  all  marshes  above  5,000  feet. 

12.  STMPBTSUM  BUBICUNDULUM  DBCISUM  (Hagm). 

This  brown  faced  species  was  the  most  abundant  dragonfly  on 
Squaw  Creek. 

IS.  STBfPETBUM  PALUPES  (Hafmi). 

Emerging  in  numbers  from  grassy  sloughs  along  Squaw  Creek. 

14.  STMPETBUM  SCOTICUM  (Dmmtui). 

Occasional  in  Squaw  Creek  valley. 

LAKE  TAHOB,  CALIFORNIA  AND  NBYADA. 

This  lake,  23  miles  long  by  10  broad,  is  surrounded  by  mountains, 
the  lower  slopes  of  those  on  the  west  shore  covered  by  green  pines, 
those  of  the  east  shore  brown  and  barren.  Its  entire  shore  line, 
except  for  sand  along  the  south  shore  and  some  bordering  cliffs,  is 
a  clean  pebble  beach.  Its  water  is  marvelously  dear.  Fish  are 
easily  seen  at  a  depth  of  20  feet  and  every  scratch  in  the  paint  on 
the  keel  of  the  lake  steamer  is  so  distinct  that  the  boat  gives  one 
the  idea  of  floating  in  the  air.  This  lake  is  so  deep  that  it  does  not 
freeze  in  winter.    Its  elevation  is  6,226  feet. 

Because  of  this  imusual  purity  of  the  water  and  lack  of  mud  on 
the  beaches  and  bottom  there  is  almost  an  entire  absence  of  large 
aquatic  vegetable  life.  Consequently  all  other  forms  of  life  based 
on  this  are  in  scanty  numbers  or  entirely  absent. 

In  three  days  collecting  I  saw  only  three  species  of  dragonflies  on 
the  lake.  Argia  vivida  Hagen  occurred  in  a  grassy  inlet  at  McKin- 
ney. Aeshna  interrupta  nevadensis  Walker  was  conunon  but 
probably  bred  in  the  small  lakes  on  the  mountains  about,  and  through 
its  great  propensity  for  wandering  came  to  hunt  along  the  Tahoe 
shores.  Ophiogamphus  morrisoni  Selys  was  probably  the  only 
species  actuaUy  spending  its  nymphal  existence  in  the  lake  water. 
A  single  male  which  flew  aboard  the  steamer  in  Emerald  Bay  is  my 
only  information  on  this  species. 
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The  United  States  Reclamation  Service  has  recently  dammed  the 
outlet  and  raised  the  surface  of  the  water  several  feet.  This  has 
covered  many  of  the  beaches  and  may  account  for  part  of  the  scarcity 
of  aquatic  insects. 

AL  TAHOB. 

In  the  swamp  at  Al  Tahoe  at  the  southern  end  of  the  lake  were 
taken  Levies  uncatus  Kirby,  Lestes  congener  Hagen,  Lestes  disjunctus 
Selys,  EnaUagma  cyatkigeTum  (Charpentier),  Aeshna  inUrrupta  neva- 
densis  Walker,  LibeUula  quadrimaculata  Linnaeus,  Sympetrum  ohirusum 
(Hagen),  Sympetrum  paUipes  (Hagen),  and  Sympetrum  corruptum 
(Hagen). 

MOnNKBT  ULKB8,  MCKINNBT  LANDING,  LAKB  TAHOB,   BLBVATION  7,000  FBBT. 

Four  small  lakes  lie  on  the  divide  between  McKinney  Creek,  which 
flows  into  Tahoe,  and  the  Rubicon  River,  which  flows  into  the 
American  River  or  Pacific  drainage.  All  are  glacial  lakes  filled  by 
sediment  until  very  shallow,  three  of  them  being  covered  by  lily 
pads  and  not  over  4  feet  deep.  The  open  lake  contains  fish  and  so 
has  Uttle  insect  life.  The  otiier  three  fairly  swarm  with  Odonata, 
in  spite  of  their  elevation  and  the  crags  carrying  snow  patches,  which 
rise  on  either  side  of  them.  The  water  of  these  is  surprisingly  warm, 
in  fact  much  too  warm  to  drink  with  pleasure.  This  tmusual  warmth 
in  the  lake  water  at  this  altitude  is  probably  due  to  the  fact  that 
the  lakes  are  very  shallow  and  have  black,  peaty  bottoms  which,  with 
the  long,  clear  summer  season,  permit  the  sun  to  raise  the  tempera- 
ture of  the  water.  However,  all  the  flourishing  species  are  truly 
Canadian,  even  the  hardiest  of  the  lower  forms  existing  at  this  ele- 
vation in  scanty  numbers. 

1.  LBSTBS  CONGENER  Hafeii. 

Not  common.    Three  pairs  taken. 

2.  LBSTES  UNCATUS  Kirby. 

Occasional. 

t.  BNALLAGMA  CYATHIQERUM  (CkvpMlter). 

Rarely  taken. 

4.  OOBNAGBION  RBSOLUTUM  (Hafm). 

This  is  the  common  damsel  fly  about  the  lakes. 

5.  COBDUUA  OBUKTLEFFI  Scvdder. 

Conunon  about  the  lakes. 

6.  SOMATOCHLOSA  SEMICIBCULARIS  (Selys). 

Common.  This  species  is  found  only  over  patches  of  sedges  stand- 
ing in  shallow  water.  Apparently  the  females  oviposit  in  such  sedge 
patches,  and  the  males  are  there  to  find  the  females. 

7.  ABSHNA  INTBHBUPTA  NEVADENSIS  Walker. 

This  is  very  abundant  about  two  of  these  lakes.  The  exuviae 
hang  on  the  sedges  in  vast  numbers.     (See  p.  581.) 
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t.  ABSHNA  PALMATA  Hijw 

Among  a  series  of  exuviae  collected  here  Dr.  E.  M.  Walker  found 
a  single  mutilated  exuvia  which  he  thought  might  be  this  species. 
No  imagoes  were  seen.  I  doubt  if  it  occurs  other  than  as  a  straggler 
at  this  altitude. 

t.LIBBLLDLA  QUADBOiACIJLATA 

Common. 

It.  STBCPVntUM  OBTSUSUM  (HAfaa). 

One  male  caught.     Rare. 

U.STMPBTSUlf  PALUPBS  (Hagm). 

Not  common. 


11.  UBUOOBKHINIA  GLACUUS 

Fairly  swarming  over  one  of  the  lakes.  The  bushes  about  the 
shore  were  alive  with  pairs  in  copulation  and  numerous  single  indi- 
viduals. 

RXNO,  KBYABA. 

Reno,  at  an  elevation  of  4;500  feet,  lies  in  a  small  valley,  whose 
level  floor  with  its  vivid  green  alfalfa  fields  is  in  striking  contrast  to 
the  brown  of  the  massive  Sierra  foothills  which  surround  it.  The 
Truckee  River  on  its  course  eastward  to  the  Nevada  Desert  passes 
through  this  valley  but  gives  the  most  of  its  water  to  the  irrigation 
canals  which  carry  it  to  the  alfalfa  fields.  Its  bed  is  an  almost  con- 
tinuous gravel  bar  and  it  supports  but  little  odonate  life.  Back  from 
the  river  are  numerous  sloughs  of  waste  irrigating  water,  common  in 
any  overirrigated  coimtry,  which  fairly  swarm  with  various  pond 
species. 

1.  UBSm  CONOSNBB  HafMu 

Common  about  all  sloughs. 

2.  LBSm  UNCATUS  Kitbj. 

Common  about  the  sloughs. 

t.  AR<HA  EMMA  Wmm&f. 

One  pair  of  Argia  was  seen  on  the  river  near  the  Asylum.  Prob- 
ably tins  species. 

4.  BNALLAGMA  ANNA  WBHhmm. 

This  was  the  only  EnaUagma  taken  in  the  valley,  though  two  others 
probably  occurred  there.  I  had  an  exceUent  chance  to  observe  its 
habits.  It  was  very  active  and  flew  busily  back  and  iorUi  along  the 
flowing  irrigating  ditches.  Copulation  lasted  several  minutes.  In 
ovipositing,  the  females  painstakingly  put  their  eggs  into  the  sub- 
merged stems  of  aquatic  plants,  at  which  task  they  were  usually 
accompanied  by  the  males  tmtil  there  was  danger  of  submergence, 
when  these  left  the  females  to  themselves.  Frequently  females 
would  be  submerged  for  many  minutes.  Nymphs  were  common  among 
the  Potamogeton  stems  in  the  more  weedy  ditches.  A  laigo  series  of 
this  spedes  was  taken. 
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S.  AMPHUGBION  SACGIUM  ABBBEYIATUM  Selya. 

Only  one  was  seen. 

6.ISCHNURA  CEBVULA  Selys. 

Common  in  restricted  areas. 

7.  ISCHNDRA  PERPARVA  Sdiys. 

Occasional. 

8.  OPHIOGOMPHUS  MORSISONI  Sdlja. 

Four  exuviae  were  fomid  on  a  gravel  bar  of  the  river.  This  is  a 
species  of  elevated  districts.  I  have  it  from  the  Deschutes  River, 
at  Bend,  Oregon,  elevation  4,000  feet;  from  Donner  Lake,  California, 
elevation  5,940  feet;  and  from  Lake  Tahoe,  Cahfomia,  elevation 
6,225  feet.  Farther  east  on  the  Truckee  River  than,  Reno  Valley 
it  is  displaced  by  Ophiogomphus  morriaani  nevciderms  Kennedy. 
Morriaani  is  apparently  a  species  of  the  upper  border  of  the  Tran- 
sition Zone.  Ophiogomphus  morrisoni  and  Argia  emma  were  the 
only  species  f oimd  on  the  river  in  the  Reno  Valley. 

9.  ABSHNA  PALMATA  Hagen. 

Aeshna  was  very  abundant  over  the  areas  of  tules  or  cattails  in 
the  sloughs.  All  of  those  captured  were  of  this  species.  Probably 
constricta  Say  and  interna  Walker  occur  in  this  valley  also. 

10.  UBBLLULA  FOBENSIS  Hijw 

Very  conmion.    This  was  the  only  LibdkUa  seen« 

11.  STMPETBUM  COBRUPTUM  (Hagaii). 

Common. 

11.  SYBIPETRUM  COSTIFERUM  (Hagm). 

One  captiired.     Several  seen. 

18.  SYBIPETRUM  RUBICUNDULUM  DBGISUM  (Hafn). 

Common.    The  white  faced  obtru8um  was  not  observed. 

14.  STMPETRUM  PALLIPIS  (Hagw). 

Several  observed. 

18.  STMPBTRUM  SCOT1CUM  (DoaoTaa). 

The  most  abundant  species. 

Ift.  LEUOORRHINIA  GLACIALIS  Hafen. 

The  type  of  this  species  came  from  Reno,  but  I  saw  none.  How- 
ever, I  collected  over  only  a  small  portion,  of  the  valley. 

LOWER  TBUCKEB  BIVBR,  NEVADA. 

In  the  few  miles  before  the  Truckee  River  empties  into  Pyramid 
Lake  it  meanders  as  a  strongly  alkaline  stream  over  numerous  gravel 
bars  through  the  rich  bottom  land  occupied  by  the  Piute  Indians. 
The  Truckee  through  its  lower  course  is  well  shaded  by  cottonwoods, 
willows,  and  alders.  My  collecting  at  this  point  and  on  Pyramid 
Lake,  4  miles  distant,  was  made  possible  through  the  kindness  of 
Mr.  OUver,  the  Indian  agent,  at  whose  home  I  stayed  while  there. 

1.  LBSTRS  GONGBNER  Hagen. 

Common  in  the  willows. 
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2.  ABCOA  nOlA  ] 

(Common.    Exuviae  numerous  about  the  roots  of  trees  oyerfaang- 
ing  the  water. 

t.  BNALL4GMA  CABUNCI7L4TUM  Btose. 

Common. 


4.  laCHNUSA  CBTULA  Stijrs. 

Abundant  in  sedgy  spots.    Local  in  its  distribution. 

5.  OPHIOGOlfFHUS  If OBBISONI  NKVAIHENglB  Ki—iy. 

This  was  the  first  place  I  took  this  large  yellow  Ophiogamphus. 
It  was  associated  on  the  riffles  with  the  next  species,  the  two  species 
having  identical  habits.  I  saw  a  female  ovipositing  on  a  riffle, 
striking  the  water  with  her  abdomen  as  she  flew  along  (see  p.  536). 

«.  BtPBTOQOMPHUS  COMPOflROS  Hafaa. 

This  widely  spread  species  occurred  sparingly  on  the  riffles  of  the 
lower  Truckee.  The  males  appeared  to  be  more  nervous  and  more 
touchy,  flying  farther  for  conflict  with  passing  males  than  the  males 
of  Ophiogomphus  morriaoni  nevadensis. 


(«A  MULHOOLOB  HafM. 

Abundant.     One  pair  caught. 


8.  MACBOMIA  MAGNIFICA  Me  J 

Several  were  observed  on  the  river.  At  6  o'clock  in  the  afternoon 
a  male  and  female  were  seen  patrolling  the  road  at  the  agency.  The 
male  was  taken. 

t.  UBBLLDLA  PULCHBLLA  Drvy. 

Several  seen  along  the  river. 

It.  STlfPBTRUM  CCttBUPTUM  (Hafea). 

Abundant.  This  species  oviposits  in  the  shallow  edge  of  the  river, 
the  male  holding  the  female.  She  taps  the  water  from  one  to  six  times 
in  close  succession,  then  the  pair  fly  50  to  100  feet  farther  to  the 
next  shallow,  this  proceeding  sometimes  covering  several  hundred 
feet  of  shore.  The  female  also  oviposits  alone,  when  she  takes  a 
much  shorter  flight,  striking  the  water  more  frequently.  The  males 
were  most  abimdant  about  the  water,  but  the  females  were  met  in  the 
fields  or  anywhere. 

11.  STBfPBTBUM  PALLIPE8  (BafeB). 

The  least  common  of  the  three  species  of  Sympetrum. 

12.  8TMPVIKUM  SBMICOICTUM  (Siif ). 

Common  along  the  agency  ditch. 

PYRAMID  LAKE,  NBVADA. 

Pyramid  Lake,  at  an  elevation  of  3,880  feet,  with  the  exception  of 
its  twin,  Winnemucca  Lake,  is  the  lowest  of  the  several  saline  lakes 
which  occur  in  the  Nevada  Basin  and  constitute  the  remnants  of  the 
once  great  Lake  Lehontin.    Pyramid  Lake  is  even  yet  a  great  lake. 
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40  miles  long  and  10  broad.  It  is  saline  with  a  density  of  1.0034, 
or  about  one-ninth  that  of  sea  water.  It  is  a  brilliant  emerald  green 
body  of  water,  surromided  by  rugged  brown  hills  barren  of  any 
vegetation  except  sagebrush  and  the  few  desert  plants  that  survive 
the  extreme  aridity  of  this  r^on.  The  only  green  v^etation  is  that 
of  the  cottonwoods  and  alders  in  the  delta  of  the  Truckee  River. 
The  only  conspicuous  life  is  that  of  the  grotesque  pelicans  which 
wade  solemnly  in  single  file  along  its  beaches. 

It  has  been  shown  by  R.  C.  Osbum  ^  that  Odonata  can  not  live 
comfortably  in  a  density  of  sea  water  much  over  1.003.  I  found 
the  following  four  species  breeding  in  the  lake  and  the  pools  back  of 
the  beach  line. 

1.  BNALLAGMA  CARUNCULATUM  Mont. 

One  male  was  found  when  I  went  over  my  Pyramid  Lake  material 
carefully.  (In  my  notes  in  the  Annals  of  the  Entomological  Society 
of  America*  I  mentioned  only  two  species  in  Pyramid  Lake,  Erudlagma 
clausum  and  Sympetrum  corrupium.)  This  species  may  breed  in  the 
lake  in  very  limited  numbers  or  it  may  be  from  the  Truckee  Delta, 
which  was  1  mile  west.  This  species  is  the  most  widely  spread  of 
all  the  western  species  of  Eruillagma  and  an  alkali  pond  species,  so  it 
might  be  expected. 

2.  BNALLAGMA  CLAUSUM  Mone. 

This  bred  in  large  numbers  in  the  shallow  edge  of  the  lake.  A 
species  of  Potamogeton  grows  sparingly  along  the  shore  of  the  lake, 
and  to  this  are  attached  masses  of  filamentous  algae.  These  masses 
break  loose  and  are  washed  along  the  beach  in  quantity.  In  this 
litter  two  species  of  Odonata  breed  freely,  Eruillagma  dausum  and 
Sympetrum  corrupium.  Through  the  wave  action  the  beach  at  the 
edge  of  the  water  is  built  into  a  low  dyke  over  which  storms  force 
high  waves  that  make  a  series  of  algae-filled  pools  from  which  both 
species  emerge  freely.  Probably  these  individuals  are  washed  into 
these  pools  from  the  lake  when  the  pools  are  formed.  On  fence 
posts  50  feet  from  shore  I  found  exuviae  of  both  species. 

EnaUagma  dausum  has  habits  of  alighting  on  the  beach  and  Aying 
quickly  along  the  surface  of  the  groimd  which  are  much  like  those 
of  an  Argia.  Because  of  their  nervous  alertness  and  this  habit  of 
hugging  the  ground  they  are  very  difficult  to  capture,  though  they 
occur  in  large  numbers.  Copulation  is  on  the  wing  or  while  seated 
on  the  beach  or  on  the  masses  of  algae.  Emergence  is  at  all  hours, 
as  I  saw  fresh  tenerals  at  3  o'clock  in  the  afternoon.  The  male  holds 
the  female  during  oviposition  while  she  places  the  eggs  in  the  masses 
of  algae. 

t.  ISCHNURA  CBRVULA  Selys. 

One  male  was  found  among  my  material. 


>  Amtr.  Nat.,  vol.  40, 1906,  p.  896. 

>  Ann.  Ent.  Soo.  Aiiier.»  vol.  8, 1916,  p.  297. 
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4.  STBfPBTBUlf  CORSUPTDM  (Hagoi). 

Tliis  species  is  abundant  all  over  the  West^  except  above  5,000 
feet.  But  here  it  f aiily  swarmed,  occurring  in  far  greater  numbers 
than  I  had  seen  it  anywhere  else.  Its  exuviae  hung  on  driftwood 
along  the  beach  several  deep. 

HUKBOLDT  BIVBB,  OARLIN,  NEVADA. 

August  6  to  10  was  spent  in  a  hurried  trip  up  the  Humboldt  River. 
This  strange  river  rises  in  the  mountains  on  tiie  east  side  of  Nevada 
and  runs  west  nearly  across  the  State  to  flow  out  onto  the  Humboldt 
Flats,  where  it  forms  a  large  shallow  lake  called  Humboldt  Sink. 
Humboldt  ^nk  is  surrounded  by  miles  of  snow-white  alkali  flats.  I 
did  not  get  to  it.  The  Himiboldt  River  runs  through  a  region  of  low 
mountains  barren  of  vegetation  except  sagebrush  and  its  usual  ac- 
companiments. The  river  ia  alkaline  in  most  of  its  lower  course  and 
is  strange  in  that  no  trees  whatever  grow  along  its  banks.  Instead, 
there  are  great  stretches  of  dense  thickets  of  slender  willows,  called 
"pin  willows"  by  the  cow  punchers  of  the  region.  As  these  grow  up 
to  the  edge  of  the  perpendicular  day  banks  of  the  stream,  following 
the  course  of  the  stream  on  foot  along  the  bank  for  any  distance  is 
almost  impossible.  Humboldt  River  has  the  same  fauna  as  the  lower 
Truckee,  the  only  other  stream  of  the  Lehontin  Basin  examined. 

The  river  at  Carlin,  which  was  the  farthest  upstream  examined, 
flowed  over  continuous  gravel  beds.  In  the  bottoms  were  several 
sloughs  from  waste  irrigating  water.    I  collected  here  on  August  6. 

1.  LBSmS  CONQBNm  HafM. 

Abimdant. 

2.ARQU  EMMA  KeaMdy. 

Occasional  on  the  river  banks. 

5.  ENALLAGMA  CABUNCULATDM  Mane. 

A  few  seen  on  a  slough. 

4.  ISCHNUBA  CSOtVULA  Selys. 

Common  about  the  sloughs. 

5.  ISCHNUBA  PERPARVA  Stijrs. 

About  the  sloughs. 

•.  OPmOGOMPmJS  MOBRISONI  NETADBNSIS  KauMdjr. 

Several  caught  on  the  gravel  bars,  but  collecting  made  difficult 
by  a  large  flock  of  kiUdeers  which  flew  ahead  and  disturbed  the 
dragonflies. 

7.  BtPBTOQOMPHUS  COBIPOSTTUS  HaflMu 

Three  males  caught. 

S.  ABBHNA  PALBftATA  Hagen. 

One  male  taken.  Several  seen  among  willow  thickets  near  the 
sloughs. 

f .  UBBLLDLA  FOBBNSIS  Hagaik 

Several  seen. 
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It.  UBELLULA  PULCHBLLA  Drvy. 

More  common  than  the  last.    About  the  sloughs^ 

11.  STBfPBTBUM  COBBUPTUM  (HafM). 

Common  on  the  gravel  bars  of  the  river. 

la.  flTMPBTBinif  BmCUNDULUM  DBCISUlf  (Hagm). 

Occasional  in  the  bottoms. 

IS.  STMPVIBUM  MADmUM  (Hagm). 

Two  males  taken. 

14.  SYBfPBTBUM  PALUPBS  (Hagaii). 

Common;  especially  in  the  shade  of  the  willows. 

HITIIBOLDT  BIVBB,  GOLCONDA,  NEVADA. 

Humboldt  Valley  at  this  point  is  about  2  miles  wide;  its  floor  is  a 
level  alkali  flat,  thickly  grown  up  to  greasewood  bushes,  except 
along  the  banks  of  the  river,  where  there  m^  dense  thickets  of  ^^pin 
willowB."  The  elevation  of  the  valley  at  this  point  is  4,391  feet. 
On  both  sides  are  the  low- barren  8age-<x>vered  mountains  character- 
istic of  the  Nevada.  Several  large,  hot  springs  occur  at  Golconda, 
the  Chinese  laundry  with  characteristic  oriental  thrift  using  one. 
The  largest  is  west  of  the  hotel,  and  with  its  various  subordinate 
springs  irrigates  an  area  of  several  acres.  It  has  built  up  a  mound 
one-eighth  mile  in  diameter  and  8  feet  above  the  surrounding  flat. 
The  largest  outlet  is  a  pool  20  by  30  feet,  too  hot  for  living  insects. 
At  one  end  of  this  is  a  scum  composed  of  dead  beetles  and  other 
aquatic  insects  cooked  to  death.  The  subordinate  springs  have  pools 
in  various  parts  of  this  mound,  whidi  vary  from  cold  to  very  hot. 
It  is  in  the  cooler  pools,  which  support  aquatic  plants,  that  Odonata 
are  found. 

The  river  at  Golconda  is  about  a  hundred  feet  wide  and  6  feet 
deep  in  the  channel.  It  meanders  through  the  alkali  flat  with  such 
intricate  turns  that  I  walked  three  hours  along  its  bank  and  returned 
across  lots  to  my  starting  point  in  20  minutes.  As  the  flat  near  the 
river  has  many  areas  of  salt  grass  sod,  wherever  the  river  outs  into 
one  of  these,  it  undermines  the  heavy  sod  which  falls  off  in  great 
squares.  Few  gravel  bars  occur.  The  water  is  yellow  with  alkali 
mud,  and  it  fairly  swarms  with  carp.  I  collected  here  on  August  7 
and  again  on  August  9. 

1.  LBSTBS  GONGBNBB  Hftgen. 

Breeding  in  the  warm  springs. 

2.  UBSTBS  UNGUICULATUS  Hufoi. 

Several  caught  around  the  warm  springs.     Probably  breeding  there. 

t.  ABGU  BMMA  Kemedy. 

One  female  was  taken  on  the  river.    The  only  one  seen. 

4.  BNALLAGBfA  ANNA  WIUmbmii. 

One  was  found  among  the  EndUagma  caught  about  the  springs. 

5.  ENALLAGMA  GALYEBTI  Motm. 

Occasional  about  the  springs. 
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«.  BNALLAGMA  CABUNCDLATUM  M«ne. 

The  most  abundant  species  of  EnaOagma, 

7.  BNALL4GMA  CLkVSCM  Mone. 

A  single  male  found  among  those  collected  about  the  springs. 

8.  BCHNUBA  CBTULA  Selys. 

Common  about  the  springs. 

t.  I8CHNUSA  PBRPABVA  Selys. 

Common.  A  male  was  taken  which  had  the  coloration  of  Ischnura 
demona  (Hagen). 

It.  CBLABNUBA  DEN11COLU8  qiMwrtitw). 

About  one  warm  spring  this  was  niunerous. 

11.  OrmOGOBfPHUS  MOBBISONI  NKTADENBIB  KeuMdj. 

A  single  male  was  caught  on  a  gravel  bar  in  the  river,  the  only 
one  seen. 
IS.  oourmm  intbicatds  mmm. 

Several  individuals  were  caught  on  the  river  (see  p.  550). 

11.  QOMPHUS  OUYACaros  NBVADlMag  g  wdy« 

Common  on  the  river  (see  p.  557). 

14.  ANAX  JUNTOS  (Drvy). 

One  male  caught  in  the  ^^Aeshna  swarm." 

If.  AISHNA  CONBTUGTA  Saj. 

Three  females  were  taken  here.  These  were  verified  by  Dr.  E.  M. 
Walker.  It  is  the  farthest  southwest  record  for  this  species.  Except 
Aefikna  muUieohr  Hagen,  which  was  also  taken  around  the  warm 
springs,  and  one  of  the  conrtrida,  which  was  taken  in  a  greasewood 
thicket,  all  the  Aeahna  were  caught  in  the  space  of  an  hour  near  the 
large  spring  west  of  the  hotel  when  at  6  p.  m.  they  were  flying  in  a 
large  "Aeshna  swarm "  which  was  perhaps  200  feet  in  diameter. 
Hundreds  of  Aeshna  were  evidently  feeding  on  some  particular  swann 
of  smaller  insects  and  their  numbers  made  the  individuals  fearless, 
so  they  were  easily  taken.  About  twenty,  altogether,  were  caught. 
This  was  the  only  "Aeshna  swarm"  I  have  ever  seen.  It  contained 
four  species  and  thinned  out  after  an  hour's  vigorous  net  work. 

M.  AHBHNA  Pri'BUttJKI'A  INISSNA  Waltar. 

Several  males  were  caught  in  the  Aeshna  swarm.  No  interrupta 
nevadensis  were  taken  at  this  place.  They  apparently  belong  to  the 
damper  and  higher  Sierra. 

17.  ABBHNA  MULTIOOLOR  Hagen. 

Abundant  about  the  warm  springs.  This  is  the  abundant  species 
at  this  point.    Several  were  caught  in  the  Aeshna  swarm. 

la  ASBHNA  PALMATA  Umm 

Several  males  were  caught  in  the  Aeshna  swarm. 

It.  MACBOMIA  MAQNinCA  MelAdriaiu 

One  male  was  observed  on  the  river. 


Common  about  the  springs. 
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SL  UBBULDLA  NOINBnCTA  Hac«B. 

One  was  caught  on  a  fence  back  of  the  hotel.    Not  seen  elsewhere. 

2t.LIBBLLDLA  PULCHBLLA  Drvy. 

Common  about  tiie  springs. 

It.  PLATHBMIS  8UBOBNATA  Hagen. 

One  male  was  caught  near  a  spring.  This  is  the  first  record  for 
this  species  west  of  Utah.^    It  was  not  common  at  this  point. 

24.  BBTTHEMIS  SnfPUaOOLUS  (Siur). 

Common  about  the  pond  east  of  the  hotel 

25.  STBfPBTSUM  GOBRUPTUM  (Hagm). 

Occasional  on  the  gravel  bars  in  the  river. 

2t.  STBfPBTBUM  COSllFUtUM  OBtefMi). 

Occasional  about  the  pond  east  of  the  hotel. 

27.  STBfPBTBUM  PALUPB8  (Hagm). 

Common  in  the  willow  thickets  along  the  river.  This  species  seems 
always  to  prefer  cool  somewhat  shaded  places. 

2S.  STMPBTBUM  SEMICINCTUM  (Say). 

Common  in  the  fields  along  the  river.  The  males  of  this  species 
sometimes  go  to  sleep  while  seated  in  the  sunshine,  when  they  can 
be  picked  up  by  hand. 

HITIIBOLDT  RIVEB,   WINNBMUCGA,   NBVADA. 

The  Hmnboldt  River  at  this  point  is  about  twice  as  large  as  at 
Golconda  and  twice  as  muddy.  It  has  no  gravel  bars.  '^  Pin  willow ' ' 
thickets  made  collecting  impossible  except  near  the  town.  Three 
hours  on  August  8  were  spent  here. 

1.  LBSTBS  CONGBNBB  HagM. 

Several  seen  along  a  ditch. 

2.  ABQU  BMMA  KauMdjr. 

Several  caught  along  the  river. 

1.  BNALLAGMA  CABUNCULAIVM  Mone. 

Common  along  a  ditch. 

4.  GOMPHUS  OUVACBUS  NETADBNSIS  KauMdjr. 

About  20  were  caught  in  the  willow  thickets  near  the  slaughter- 
house (see  p.  557). 

5.  ABBHNA  MULTICOLOB  HagMu 

Several  seen.    A  male  caught. 

g.  BfACBOMU  MAGNIFICA  Me  lacMaa 

A  single  male  was  seen  on  the  river. 

7.  STMPBTBUM  SBMIONCTUM  (Saj ). 

Common  in  the  willow  thickets. 

HUlfBOLDT  BIVSBy  LOYBLOOBS,  NBYAIU. 

At  Lovelocks  the  Humboldt  Valley  widens  out  and  has  been  put 
under  irrigation.  The  river  at  this  point  flows  through  an  earth- 
walled  channel  20  to  40  feet  deep.    As  nearly  all  the  water  is  taken 

I  DartDg  AogoM,  19U,  I  foood  thJi  tpeoias  or  Ftalft«fii<f  aboiiaant  in  Ow^ 
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out  for  irrigatioiiy  one  can  wade  back  and  forth  across  the  bottom 
of  the  river  channel.  Otherwise  collecting  at  this  point  would  be 
very  difficult.    I  collected  here  on  August  10. 

1.  BNALL4GMA  CABUNCULAIVM  Mone. 

Common  on  stagnant  ditches. 

2.CBLABNUKA  IMNTICOLUS  <DMHIitw). 

Occasional  on  ditches. 

t.  ERPBTOGOMPHUS  COBfPOSITUS  HafMu 

Several  were  caught  along  the  river. 

4.  GOMPmJS  INTBICATD8  HagM. 

Abundant  along  the  river.    Several  exuviae  found  (see  p.  570). 

5.  GOMPHU8  OUVACEUS  NBVADBNSIS  Wmm&f. 

Common  along  the  river  (see  p.  557). 

«.  UBBLLULA  COBfPOSITA  HafMu 

A  single  female  of  this  rare  species  was  caught  while  she  was 
perched  on  the  top  of  a  greasewood  bush.  This  is  the  only  one  of 
this  species  I  have  seen  alive.^  G.  F.  Ferris  gave  me  a  second  female 
caught  at  Provo,  Utah.  The  type  was  taken  on  the  "  Yellowstcme." 
Others  have  been  taken  at  Salt  Lake  City.  This  is  the  first  record 
west  of  Utah.  Its  color  fits  the  description  given  by  Hagen '  and 
also  by  Ris.'  In  life  its  eyes  were  creamy  white  with  a  pearly  luster. 
It  is  the  only  white-eyed  dragonfly  I  have  seen.  The  Prove  female 
had  a  small  nodal  spot  in  each  wing. 

7.  BRTTHBMIS  SIMPUCICOLLIS  (Siif ). 

Common  around  ditches. 

8.  8TMPBTRUM  COSTIFBBUM  (Hagw). 

Occasional. 

f .  SYMPETBUM  SBMiaNCTUM  (Suf). 

Common  about  ditches. 

BAN  JOAQUIN  VALLBT,   CALIFORNIA. 

From  September  1  to  15, 1914, 1  made  a  trip  down  the  San  Joaquin 
River  to  Bakersfield,  thence  over  the  mountains  to  Los  Angeles. 
This  was  very  late  in  the  odonate  season,  but  some  interesting  data 
were  obtained.  The  records  obtained  around  Los  Angeles  will  be 
reported  on  in  my  next  paper,  which  will  discuss  the  Odonata  of 
southern  California.  The  following  lists  concern  the  San  Joaquin 
Valley. 

Stretched  lengthwise  for  almost  400  miles  through  the  central  part 
of  California  lies  the  great  interior  valley.  Its  floor,  more  level  than 
a  prairie  and  in  many  places  from  30  to  50  miles  wide,  lies  just  above 
sea  leveL    Shut  off  from  the  cool  moist  winds  of  the  Pacific  by  the 

1  Daring  August,  1915, 1  found  IdbeUvia  compotUa  common  in  Owws  VaUty,  Calilbnife. 

«  U.  a  Smr.  T«r.  Colo.  (1872),  p.  728, 1873 . 

*  CoOMtioot  Salys,  faso.  11,  LibeUiillnni,  1010,  p.  S67. 
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Ooast  Ranges  it  is  a  hot|  dry  r^on.  In  this  interior  valley  several 
Mexican  species  reach  theur  northernmost  range. 

The  northern  half  of  this  valley  is  drained  by  the  Sacramento 
River,  which  flows  south  into  San  Francisco  Bay.  The  southern 
half  is  drained  by  the  San  Joaquin  River,  which  flows  north,  empty- 
ing into  th^  bay  near  the  moutii  of  the  Sacramento. 

This  southern  half,  usually  called  the  San  Joaquin  Valley,  may 
be  divided  into  two  quite  different  regions:  The  main  valley,  which 
is  dry  and  sandy  with  no  trees  except  along  the  river,  and  the  delta 
at  the  north  end,  in  which  is  located  the  city  of  Stockton. 

BTOOXTON,  BAN  JOAQtTDr  OOUNTT,  CALIFORNIA. 

Stockton  lies  out  in  the  level  San  Joaquin  Valley,  but  several 
miles  back  from  the  river  on  ground  above  river  floods.  This  region, 
which  ia  roughly  coextensive  with  San  Joaquin  County,  is  the  delta 
of  the  San  Joaquin  River.  It  is  a  hot,  level  country  which  has  been 
reclaimed  by  dredging  the  niunerous  winding  channek  of  this  river 
and  by  the  building  of  great  dikes  along  those  channek  which  con- 
fine the  early  summer  flood  of  snow  water.  There  are  said  to  be 
over  200  miles  of  these  winding  lateral  channels  of  the  San  Joaquin 
River,  which  are  navigable  to  the  odd  stem-wheel  steamers  that 
carry  the  produce  of  thk  fertile  delta  region  down  to  San  Francisco. 
These  winding,  placid  streams,  brown  with  mud,  are  everywhere 
fringed  with  green  weeping  willows,  whose  drooping  branches  give 
to  the  region  the  appearance  of  a  languor  such  as  the  great  humidity 
and  heat  produce  in  the  observer.  As  much  of  this  reclaimed  land 
is  actually  below  tide,  this  region  has  been  aptly  termed  the ''  Holland 
of  America." 

The  collecting  was  done  on  Mormon  Slough,  in  the  heart  of  Stock- 
ton, and  along  the  river  dikes  west  of  the  city. 

1.  BNALLAGMA  CABUNCULA1VM  M«ne. 

Common  on  Mormon  Slough. 

a.  ISCHNUBA  GEBVULA  Saljrs. 

Common  on  Mormon  Slough. 

S.  GOMPmiS  OUYACBUS  Selya. 

One  female  was  caught  on  the  river  dike.  This  was  the  only  one 
seen. 

4.  ANAX  JUNIUS  (Drvy). 

Occasional  on  the  sloughs. 

5.  ABSHNA  MULTICOLOR  HmgM. 

Very  abimdant  on  the  sloughs. 

•.  AHBHNA  PALMATA  Hagen. 

Two  females  identified  by  Dr.  E.  M.  Walker  as  pdlmcOa  were 
caught  on  the  dyke  along  Calaveras  Greek. 

66008**— Proc.N.M.  vol.52— 17 40 
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7.  MACBOMIA  MAGNinCA  Me  LacMu. 

One  femalo  was  caught  on  the  dyke  along  Calaveras  Greek.  She 
was  old,  with  frayed  wmgs. 

S.  UBELLULA  PULCHELLA  Drnr^. 

Not  common. 

9.  UBELLULA  SATURATA  Uhtar. 

Not  common. 

10.  PLATHEMIS  LTDU  (Drnry). 

One  male  caught. 

11.  ERTTHEMIS  SIMPUCICOLLIS  (Say). 

iSaw  one  female.    Not  common. 

12.  STMPETRUM  COHBUPTUM  (Ha^Mi). 

Common  on  the  sloughs. 

IS.  STMPETRUM  ILLOTUM  (Hacen). 

Scarce. 

14.  STMPETHUM  SEBOdNCTUM  (Say). 

Scarce. 

FRESNO,   FRESNO  OOUNTTy  CALIFORNIA. 

Fresno,  surrounded  by  its  vineyards,  lies  near  the  great  bend  of 
the  San  Joaquin.  East  of  Fresno  the  river  comes  down  from  the 
Sierras  a  swift,  snow-fed  mountain  stream,  but  turning  abruptly  it 
flows  away  to  San  Francisco  Bay  in  the  north.  In  this  lower,  level 
portion  of  its  course  through  the  hot,  dry  San  Joaquin  Valley  it  is 
almost  the  opposite  of  a  moimtain  stream.  It  meanders  slu^ishly 
over  a  bed  of  shifting  white  sand.  Its  waters  become  turbid  and 
warm. 

Collecting  at  Fresno  was  done  at  Fresno  Beach,  a  city  recreation 
park  on  the  banks  of  the  river,  and  at  Friant,  a  few  miles  from  Fresno, 
where  the  San  Joaquin  emerges  from  its  Sierra  canyon. 

FRIANT,  FRESNO  <X>UNTY,  CALIFORNIA. 

The  following  list  was  taken  September  4, 1914,  at  Friant,  which  is 
a  village  on  the  San  Joaquin  where  the  latter  emerges  from  the  great 
canyon  through  which  it  descends  from  the  high  Sierra.  Here  for  a 
few  miles  before  it  reaches  the  level  valley  floor  it  is  a  swift  stream 
300  feet  wide,  from  1  to  5  feet  deep,  flowing  over  a  bed  of  gravel. 

1.  ARGU  EMMA  Kmaedy. 

Several  seen. 

2.  BRPETOGOMPHUS  COMPOSmJS  Hageii. 

This  was  very  abundant  and  wiU  be  discussed  fuHy  in  my  next 
paper. 

S.  ANAZ  JUNIUS  (Drary). 

One  or  two  observed. 

4.  AESHNA  MULTICOLOR  Hacen. 

Several  AesJma,  probably  this,  were  observed. 
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f.  UBBLtULA  SATDRATA  UM«r. 

Observed. 

C  STMPBTBUM  COHBUPTUM  (H«i«i). 

Common  as  usual. 

7.  BBBCHMOBHOGA  MENDAZ  (HageiO. 

This  graceful  species  was  present  here.  In  the  course  of  the  da3r's 
collecting  I  saw  not  less  than  a  dozen  individuals.  These  usuaDy 
had  short  beats  in  the  shade  of  the  occasional  large  wiUow  trees  that 
grew  on  the  gravel  beaches.    Several  were  caught. 

S.  TKAMBA  LACBBATA  Hacen. 

Several  were  caught  among  the  willows  in  the  mouth 'of  the  canyon. 

FBB8NO  BBACH,  FRX8NO  COUNTY,  CALIFORNIA. 

On  September  5,  1914,  the  species  in  the  following  list  were  taken 
at  Fresno  Beach,  a  pleasure  park  12  miles  from  Fresno.  Here, 
excepting  Hetaerina  amerieana  (Fabricius)  and  Sympetrum  corrup- 
tum  (Hagen),  which  were  caught  along  the  sandy  banks  of  the  river, 
the  entire  list  was  taken  around  a  back-water  slough  near  the  river. 
This  swarmed  with  pond  species,  though  the  water  was  thick  with 
algae  and  almost  entirely  covered  with  duckweed. 

1.  HCTABBINA  AMBRICANA  (FfeMdM). 

Common  along  the  willows  overhanging  the  river. 

2.  ENALLAGMA  CASUNCULATUM  Morse. 

Common  about  the  slough. 

S.  TBIJCBAHI8  SALVA  (Hagea). 

This  small  bright  red  species  was  very  abtmdant  over  the  edges  of 
the  slough.  They  flew  about  quite  commonly  in  pairs.  The  female 
oviposited  while  the  male  held  her. 

4.  ISCHNURA  CERTULA  Sdys. 

Common. 

5.  ISCHNURA  PERPARVA  Selra. 

Common. 

C  CBLABNURA  DENTICOLUS  (Bvmieiater). 

Common  and  associated  with  Tdehasis. 

7.  ANAX  JUNIUS  (Drary). 

This  species  was  abundant  and  its  habits  more  fully  observed  than 
I  had  been  able  to  observe  them  elsewhere.  The  male  seized  the 
female  on  the  wing  and  retained  his  hold  on  her  head  while  she 
oviposited.  The  pair  wotild  alight  on  the  floating  masses  of  algao. 
The  female  would  bend  her  abdomen  down  and  forward  making 
from  three  to  ten  thrusts  in  the  loose  mass  of  algae  whereupon  the 
pair  would  fly  to  another  place.  Apparently  the  eggs  were  merely 
extruded  among  the  filaments  of  the  algae. 

8.  ABSHNA  MULTICOLOR  Hi«0n. 

Common  as  usual. 
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t.  UBmiAJLk  SATURATA  Ufeto. 

Common. 

It.  PLATHmUl  LYDU  (Drary). 

Several  seen. 

11.  EBTTHBMIS  SIMPLICICOLLI8  (Say). 

Common.  This  was  flying  about  the  edges  of  the  pond  in  com- 
pany with  Pachydvplax.    It  is  bolder  in  its  flight  than  Paehydiplax. 

12.  STMPVTRUM  COEBUPTUM  (HatMi)* 

Common. 

IS.  STHPBTBUM  IUjOTUM  (Hafni). 

Several  seen. 

14.  PACHTDIPLAX  LONGIPBNNIS  (BmMMar). 

This  was  more  common  than  I  have  seen  it  elsewhere  in  the  West. 
It  is  a  shore-line  species  of  ponds,  seldom  straying  from  the  edge  of 
the  water.  Its  habits  are  similar  to  those  of  ErythemiSf  with  which 
it  is  always  associated.  However,  it  usually  rests  Sympetrumrhke  on 
the  tips  of  snags  and  sedges  at  distances  of  one  to  6  feet  above  the 
water  while  Erythemis  alights  most  often  as  close  to  the  surface  as 
possible.  The  exuviae  of  Paehydiplax  were  common  on  logs  and 
the  bases  of  trees  where  the  nymphs  had  crawled  up  from  1  to  3 
feet  above  the  surface  of  the  water. 

15.  PAMTALA  HTMBNAKA  Otey). 

Two  individuals  were  caught  flying  with  Tramea  over  a  pasture 
near  the  pond.    Not  common. 

1«.  TBABCBA  LACBBATA  Hi«m. 

Tramea  was  more  abundant  here  than  I  have  ever  seen  it  else- 
where. It  was  an  interesting  species  because  of  its  great  dexterity  on 
the  wing.  In  the  early  morning  Tramea  was  found  flying  high  and 
wide,  each  on  a  short  beat  which  was  frequently  changed.  After  10 
or  11  o'clock,  when  the  heat  of  midday  had  increased  their  activity, 
they  were  found  over  the  surface  of  the  pond  ovipositing.  I  saw  an 
occasional  female  ovipositing  unaccompanied  by  a  male  but  usually 
every  female  had  a  very  attentive  male  companion.  As  Tramea 
seldom  alights,  the  male  would  catch  the  female  on  the  vring.  While 
holding  her  the  pair  would  fly  about  over  the  surface  of  the  pond, 
stopping  occasionally  to  oviposit  over  the  surface  where  this  was 
free  from  the  scum  of  algae  and  duckweed.  The  pair  would  poise 
about  6  inches  above  the  surface  of  the  water.  The  male  would 
release  the  female  and  remain  poised  while  she  would  drop  to  the 
surface,  and  with  a  short  svring,  tap  the  surface  just  once,  when  she 
would  rise  to  the  male  who  would  instantly  grasp  her  thorax  with 
his  claspers  without  first  seizing  her  with  his  feet.  This  quick  release 
and  the  abnost  immediate  reclasping  of  the  female  was  one  of  the 
most  dexterous  performances  I  had  ever  observed  in  dragonfiies. 

Exuviae  were  common  on  the  stumps  and  logs  lying  about  the 
edges  of  the  slough. 
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RBBBLST,  FBB8NO  OOUNTT,  GAUTOBNIA. 

I  spent  September  6  colleoting  on  Kings  River  near  Reedley. 
Nothing  was  taken  except  AeaTma  muUicciar  Hagen  and  Macramia 
magnijica  McLachlan.  This  is  interesting  in  being  the  farthest 
south  record  for  Macromia  magnijica  in  California. 

BAKEB8FIBLD,   KEBN  COUNTY,  OAUVOBNIA. 

Bakersfield  lies  at  the  southern  or  head  end  of  the  San  Joaquin 
Valley.  It  is  on  the  Kern  River,  which  is  a  tributary  of  the  San 
Joaquin  but  only  in  exceptionally  wet  seasons.  At  other  times  the 
Kern  is  drained  for  irrigation  shortly  after  reaching  the  level  valley 
floor.  The  collecting  was  done  in  the  bottoms  near  the  oil  field. 
The  species  are  largely  slough  forms. 

1.  HSTABBINA  ABCEBICANA  (Mwlchu). 

In  the  willows  fringing  the  river. 

2.  ENALLAGBIA  CABUNCULATUM  Morse. 

Common. 

S.  ENALLAGMA  CTATmGEBUM  (Charpmltar).  « 

Several  caught. 

4.  ISCHNURA  CEBYULA  Selys. 

Common  along  the  irrigation  canal. 

5.  CBLAENURA  DBNTICOLLIS  ONnMMar). 

Common  along  a  slough. 

«.  ANAZ  JUNTOS  (Drary). 

This  species  was  very  abundant,  breeding  in  the  sloughs.  It  was 
interesting  to  observe  it  about  the  ponds  of  black  crude  oil.  Several 
individuals  were  caught  that  had  been  crippled  by  brushing  their 
wings  in  the  gummy  oil.  One  female  was  found  with  the  posterior 
segments  of  the  abdomen  soiled  with  oil.  It  was  evident  tliat  they 
frequently  mistook  the  glassy  surface  of  these  oil  ponds  for  water. 

Across  the  river,  south  from  the  oil  field,  was  an  abandoned  well 
beside  which  was  a  small  pond  of  fully  hardened  oil  left  when  the 
well  was  deserted.  This  in  portions  was  almost  a  continuous  mass  of 
dead  Anax  and  water  beetles.  These  were  entirely  covered  with 
the  oil  so  that  I  did  not  at  first  recognize  what  it  was  that  caused 
the  odd  roughness  of  the  surface  as  I  walked  over  it.  Hundreds 
and  perhaps  several  thousand  had  been  caught  in  this  small  pond. 
It  would  seem  that  Anax  has  no  very  keen  sense  of  smeU  or  these 
very  odoriferous  death  traps  would  be  avoided. 

MODESTO,  MABIPOSA  COUNTT,  CALIFOBNIA. 

The  foUowing  list  of  species  was  taken  by  Mr.  G.  F.  Ferris,  of 
Stanford  University,  in  the  region  of  the  San  Joaquin  Valley  around 
Modesto.  The  elevation  is  less  than  1,000  feet.  These  were  cau£^t 
during  May  and  June,  1914.  The  specific  localities  are  Pleasant 
Valley,  Modesto,  and  Coulterville. 
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1.  LE8TBS  CONGENEB  Hagen. 

One  female,  Pleasant  Valley. 

2.  AKOU  AGRIOIDBS  Calvert. 

One  male,  Pleasant  Valley. 

S.  HTPONBURA  LUGENS  Hat«B. 

Three  males  and  three  females  from  Pleasant  Valley. 

4.  ARGU  VIVmA  Hacen.  ^ 

Six  females,  Pleasant  Valley;  one  female,  Bean  Creek,  at  CouUer- 
ville. 

5.  BNALLAGMA  CTATHIQEBUM  (Chaifpaarlar). 

Pleasant  Valley  and  Bean  Creek,  Coxilterville. 

«.  AMPHUGRION  SAUdUM  ABBBEVIATUM  Salya. 

Two  males  and  a  female  from  Bean  Creek,  Coulterville.    This  is 
the  lowest  altitude  in  California  at  which  this  species  has  been  taken. 

7.  I8CHNUSA  CEBVULA  Salya. 

A  male  and  female  from  Modesto. 

S.  ISCHNURA  PBBPASTA  Selya. 

Three  males  and  four  fem^es  from  Coulterville. 

%.  PSOGOMPHITS  BOBBAUS  Me  LacMaiu 

One  male,  Pleasant  Valley. 

10.  QOMPHUS  OUYACBUS  Selya. 

A  male  from  Bean  Creek,  Coidterville.    This  is  the  farthest  south 
record  of  this  species  in  the  San  Joaquin  Valley. 

11.  OCTOGOMPHUS  SPBCULABI8  (Hagea). 

Pleasant  Valley  and  Coulterville. 

U.  ABBHNA  MULHOOLOB  Hagea. 

Pleasant  Valley. 

IS.  UBBIXULA  FOBBNBIS  Hageik 

One  female,  Coulterville. 

14.  LIBEULULA  NCMMSIICTA  Hagen. 

A  male  and  female,  Coulterville. 

15.  UBELLULA  PCLCHELLA  Dnry. 

One  female,  Pleasant  Valley. 

IC  UBELLULA  SATDBATA  Ufelar. 

A  male  and  female,  Pleasant  Valley. 

17.  PLATHEMIS  LTDIA  (Dray). 

Modesto  and  Coulterville. 

IS.  SYBfPBTBUM  GOBEUPTUM  CHagea). 

Two  males  and  three  females,  Coulterville, 

It.  STMPBTBUM  ILLOTDM  (Hafta). 

Modesto  and  Pleasant  Valley. 

at.  STMPETBUM  PALLIPES  (Hagaa). 

Pleadant  Valley,  one  male. 

21.  PACHTDIPLAX  LONGIPENNIS  (Banaelalw). 

A  male  and  female  from  Modesto* 
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THKEE  RIVEIIS,  TULARE  COUNTY. 

The  town  of  Three  Rivers  lies  on  the  Kaweah  River  in  the  southern 
end  of  the  San  Joaquin  Valley.  The  elevation  is  from  500  to  800 
feet.  The  specimens  Usted  below  were  collected  during  July  and 
Augost^  1914  and  1915,  by  Mr.  and  Mrs.  L.  R.  Reynolds,  of  San 
Francisco,  and  by  Dr.  J.  C.  Bradley  on  July  12-14, 1907.  The  latter 
are  in  the  collection  of  Cornell  University. 

1.  ABGU  AGBIOIDBS  CiOTert. 

Males  and  females  by  Mr.  and  Mrs.  L.  R.  Reynolds.  One  male  and 
two  females  by  Dr.  J.  C.  Bradley. 

2.  ASGU  EMMA  Kftuiedy. 

Collected  by  Mr.  and  Mrs.  L.  R.  Reynolds. 

S.  ABGIA  VIVIDA  Hagea. 

Several,  Mr.  and  Mrs.  L.  R.  Reynolds;  two  males  and  one  female 
by  Dr.  J.  C.  Bradley. 

4.  ENALLAGMA  CARUNCULATUM  Morse. 

Several  by  Mr.  and  Mrs.  L.  R.  Reynolds. 

5.  TKLEBASIS  SALVA  (Hagen). 

Several  by  Mr.  and  Mrs.  L.  R.  Reynolds;  male  and  female  by 
Dr.  J.  C.  Bradley. 

C  ISCHNUBA  PESPARVA  Sdys. 

Collected  by  Mr.  and  Mrs.  L.  R.  Reynolds. 

7.  CSLAENUSA  DBNTICOLUS  (Bnrmeister). 

Collected  by  Mr.  and  Mrs.  L.  R.  Reynolds. 

S.  OORDULBGASTER  DORSAUS  Hagen. 

One  female  in  the  ComeD  collection  taken  by  Dr.  J.  C.  Bradley. 

».  OPHIOGOMPmJS  BISON  Selya. 

These  are  the  types  of  Miss  TiuXXer^^  OpTiiogomphus  sequoiarum. 
They  are  in  the  ComeD  collection,  having  been  taken  by  Dr.  J.  C. 
Bradley. 

It.  UBBLLULA  SATDRATA  UMer. 

A  male  and  female  coUected  by  Mr.  and  Mrs.  L.  R.  Reynolds;  four 
males  collected  by  Dr.  J.  C.  Bradley. 

11.  PLATHEMIS  LTDU  (Drnry). 

Collected  by  Mr.  and  Mrs.  L.  R.  Reynolds. 

12.  STBfPETRUM  CORRUPTUM  (Hag«i). 

Taken  by  Mr.  and  Mrs.  L.  R.  Reynolds. 

BXSTER,  TULARE  COUNTY. 

The  following  species  are  in  the  ComeD  collection,  having  been 
taken  by  Dr.  J.  C.  Bradley  at  Exeter,  in  the  hot,  southern  end  of  the 
San  Joaquin  Valley. 

1.  CBLAENURA  DENTICOLUS  (RnrmeMOT). 

2.  ERTTHEMIS  SIMPUC9KX>LLIS  (Say). 
t.  STMPBTRUM  CORRUPTUM  (Hagn). 

4.  PAGHTDIPLAX  LONGIPBNNIS  (Bvmelatar). 

5.  TRAMEA  LAGERATA  HageB. 
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80UTHSRN  SISRIU  NBVADA  MOUNTAINS. 

The  following  list  is  compiled  from  sources  as  follows: 

Records  on  specimens  in  the  collection  of  the  California  Academy 
of  Science. 

Records  on  specimens  in  Mr.  Fordyce  GrinneU's  collection  in  the 
Southwest  Museum  of  Los  Angeles. 

From  a  collection  sent  me  by  Mr.  and  Mrs.  K  R.  Reynolds  of  San 
Francisco^  who  had  collected  in  the  region  of  Sequoia  National  Park. 

From  a  collection  sent  me  by  Mr.  Q.  F.  Ferris  of  the  entomological 
department  of  Stanford  University,  who  had  collected  in  the  region 
of  Yosemite  National  Park. 

From  specimens  collected  by  Dr.  J.  C.  Bradley  in  the  Mount 
Whitney  region  during  Jidy  and  August,  1915,  and  now  deposited 
in  the  Cornell  collection. 

From  specimens  in  the  Cornell  collection  collected  by  Dr.  J.  H. 
Comstock  in  Tuolumne  County  and  the  Sequoia  National  Park, 
July  17-24,  1907. 

The  species  are  Canadian  and  the  list  agrees  with  those  I  coUected 
at  altitudes  of  from  5,000  to  7,000  feet  in  the  region  of  Lakes  Donner 
and  Tahoe  (see  pp.  611-616  of  this  paper).  The  list  is  also  repeated 
in  the  series  of  Canadian  species  I  caught  at  4,000  feet  elevation  near 
Bend,  Oregon,^  and  agrees  with  the  list '  collected  by  R.  C.  Osbum. 

As  stated  at  the  beginning  of  these  locality  lists,  the  eastern  side 
of  the  State  of  California  for  nearly  its  entire  length  is  occupied  by 
the  great  upland  of  the  Sierra  Nevada  Mountains.  This  rises  grad- 
ually through  a  distance  of  30  to  60  miles  from  the  Sacramento  and 
San  Joaquin  Valle]^  on  its  west  side  until  an  altitude  of  7,000  to 
10,000  feet  is  reached  near  the  Nevada  boundary.  Above  this  tower 
the  great  peaks  of  Lyell  and  Whitney  with  their  lesser  but  numerous 
companions.  After  reaching  this  great  altitude  along  the  eastern 
border  of  the  State  the  Sierra  drops  suddenly  by  the  greatest  escarp 
in  North  America  to  the  comparatively  low  elevation  of  3,000  feet. 
Nearly  the  entire  west  slope  from  2,000  feet  up  to  8,000  feet  is  covered 
with  coniferous  timber,  which  is  usually  sparse. 

This  great  Sierra  apparently  forms  a  barrier  to  several  Pacific 
coast  species  such  as  Lestea  8tuliu8  Hagen,  Zoniagrian  exdama- 
tionis  (Selys),  Ischnura  erraiica  Calvert,  CorduUgaster  dorsdlis  Hagen, 
Ophiogomphvs  hiaon  Selys,  Octogomphua  specularis  (Hagen),  and 
Aeshna  waOceri  Kennedy.  To  a  less  extent  it  shuts  interior  fonns 
away  from  the  coast,  such  perhaps  as  EndOagma  dausum  Morse, 
LibelMa  camposUa  Hagen,  and  Plaihemia  subamata  Hagen. 

The  following  list  includes  the  majority  of  those  interesting  north- 
em  species  which  are  able  to  maintain  existence  as  far  south  as 

1  Proe.  U.  8.  Nat.  Mas..  yoL  40,  July,  lOU,  pp.  S»-8t7. 
<  Elit.N«wi,TllL  1^  1906,  pp.  184-190. 
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central  Califomia  by  living  in  the  swamps  and  lakes  of  this  cool 
elevated  region. 


1.  LESTBB  GONGENBB  1 

One  male,  2  females,  Sugar  Pine,  Tuolumne  County,  5,000  feet, 
Dr.  J.  H.  Comstock. 

2.  LE8TB8  D1BIUNCTD8  Sdyik 

Walker  Lake,  Mono  County,  7,700  feet,  Ferris.  Male  and  female. 
Harden  iLake,  Tuolumne  County,  7,575  feet.  Dr.  J.  H.  Comstock. 

t.  LBSTES  UNGATUS  Klrkjr. 

Yosemite  Valley,  4,000  feet,  Devils  Post  Pile,  Yosemite  Park,  8,000 
feet,  Ferris.  Tuolumne  Meadows,  Tuolumne  County,  8,500  feet, 
Reynolds,  Ferris. 

4.  ARGIA  yvnDk  HagM. 

Four  males  and  one  female.  Giant  Forest,  Marble  Fork,  Kings 
River  Trail,  Sequoia  National  Park,  6,500  to  7,000  feet,  Ih*.  J.  C. 
Bradley.  Sugar  Pine,  Tuolumne  County,  6,000  feet,  Dr.  J.  H.  Com- 
stock.   Probably  Uving  in  springs  at  this  high  altitude.^ 

f.  ENALLAGMA  CALYBRTI  Motm. 

Walker  Lake,  Mono  County,  7,700  feet,  Ferris. 

C  ENALLAGMA  CTATHIGBBUM  (QMrpMHtar). 

Gem  Lake,  Mono  County,  9,000  feet,  Ferris.  Tuolumne  Meadows, 
Yosemite  National  Park,  8,600  feet,  Ferris.  Twin  Lakes,  Sequoia 
National  Park,  10,550  feet,  Reynolds.  Crabtree  Meadows,  near 
Mount  Whitney,  10,550  feet,  two  female  EnaJlagma,  probably  this 
species,  Dr.  J.  C.  Bradley.  One  male.  Harden  Lake,  Tuolumne 
County,  7,575  feet,  Dr.  J.  H.  Comstock.  Cathedral  Lake,  Tuolumne 
County,  9,500  feet.  Dr.  J.  H.  Comstock. 

7.  AMPUGBION  8AUCIIIM  ABBBEVIATUM  Sdys. 

South  Fork  of  Kings  River,  6,300  feet,  Califomia  Academy  of  Sci- 
ence, Tenaya  Canyon.  Yosemite  National  Park,  7,500  feet,  Ferris. 
Ranger,  Sequoia  National  Park,  8,250  feet,  Reynolds. 

5.  OPmOQOMPHUS  MOERISONI  Sdyik 

One  female  of  typical  morrisoni,  Mount  Whitney,  Siberian  Outpost, 
9,000  to  10,000  feet.  Dr.  J.  C.  Bradley,  July  31,  1915. 

t.  OPmOGOlfPHDS  M OBBISONI  NKYAlNENaiS  Konedy. 

Pumice  Valley,  Mono  County,  6,800  feet,  Ferris.  Two  females 
of  morriaani  were  sent  in  by  Mr.  Ferris.  These  were  of  Uie  pale 
form  nevadensisy  though  not  as  pale  as  females  from  Owens  Vidley 
and  central  Nevada.  If  this  is  nevadensis  at  this  altitude  the  two 
forms  probably  intergrade. 

It.  ANAX  JUNIUS  (Drvy). 

Male  and  female.  Sugar  Pine,  Tuolumne  County,  5,000  feet.  Dr. 
J.  H.  Comstock. 

1  Aim.  Sot.  800.  Aner.,  VOL  B»  19U»  p.  808. 
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11.  ABgHNA  INTBRKUPTA  NEYADBNSIS  WaBMr. 

Walker  Lake,  Mono  County,  7,700  feet,  Ferris.  EUzabeUi  Lake, 
Toeemite  National  Park,  9,000  feet,  Reynolds.  Four  males  and 
one  female.  Harden  Lake,  Tuolmnne  County,  7,575  feet,  Dr.  J.  H. 
Comstock. 

12.  ABSHNA  PALBfATA  Bm^m. 

One  male.  Sugar  Pine,  Tuolumne  County,  5,000  feet.  Dr.  J.  C. 
Bradley. 

IS.  COSDUUA  SHUKTLBFn  Scaddcr. 

Tuolumne  Meadows,  Tosemite  National  Park,  8,600  feet,  Feiris. 
Dog  Lake,  Tosemite  National  Park,  9,000  feet,  Reynolds. 

14.  SOMATOCmiORA  SBM1CISCULASI8  (Sclya). 

Cahoon  Meadows,  Giant  Forest,  7,000  to  8,000  feet,  August  15, 
1915,  Dr.  J.  CBradley. 

15.  UBBJUULA  PULOHELLA  Dniry. 

Tosemite  Valley,  4,000  feet,  Ferris.  This  species  is  an  intermedi- 
ate species.  At  extreme  elevations  qvadnmaailcUa  is  the  only  Libd" 
IvJa. 


1«.  LiBEULULA  QUADKIBfACULATA 

Tosemite  Valley,  4,000  feet,  Ferris.  This  is  almost  as  low  as  this 
species  comes  in  middle  California.  Tuolumne  Meadows,  Tosemite 
National  Park,  8,600  feet;  Walker  Lake,  Mono  County,  7,700  feet, 
Ferris.  Harden  Lake,  Tuolumne  Coimty,  7,575  feet,  D^.  J.  H.  Com- 
stock. 

17.  LIBELLULA  SATUBATA  Ufeto. 

Male  and  female.  Giant  Forest,  Sequoia  National  Park,  4,500  feet, 
Dr.  J.  H.  Comstock.  This  is  the  highest  record  for  this  species. 
The  record  appears  to  be  correct.  It  is  distinctly  a  hot  valley 
species.    See  Pachydiplax,  p.  635. 

18.  PLATHBMIS  LTDU  (Dntry). 

One  male,  Giant  Forest,  Sequoia  National  Park,  6,500  feet.  Dr. 
J.  C.  Bradley,  July  17,  1907.  The  upper  limit  of  this  species.  See 
PachydiplaXf  p.  635. 

It.  STMPBTRUM  CORRUPTUM  (HageiO. 

Fresno  County,  10,000  feet,  California  Academy.  Moimt  Hutch- 
ings  Ridge,  10,450  feet,  Grinnell.  Mono  Lake,  Mono  County,  Cali- 
fornia, Ferris.  Crabtree  Meadows,  near  Mount  Whitney,  10,550  feet, 
Dr.  J.  C.  Bradley.  One  female.  Sugar  Pine,  Tuolumne  Coxmty,  5,000 
feet,  Dr.  J.  H.  Comstock.  Most  abundant  from  sea  level  up  to  6,000 
feet.' 

at.  snfPRKUM  BUBICDNDULUM  DBCISUM  (Hi«n). 

Kings  River  Canyon,  5,000  feet,  CaUf omia  Academy.  Kern  River, 
6,000  to  7,000  feet.  Dr.  J.  C.  Bradley. 

1  Aim.  Ent  SOQ.  AlMT.,  vol.  8, 1915,  p.  aoO. 
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Kings  River  Canyon,  5|000  feet,  California  Academy.  One  female. 
Giant  Forest,  Sequoia  National  Park,  6,500  to  7,100  feet.  Dr.  J.  H. 
Comstock.  One  female.  Sugar  Pine,  Tuolumne  County,  6,000  feet, 
Dr.  J.  H.  Comstock. 

22.  STlfPBTRUM  SOOTICIJM  (Dmwvhi). 

Walker  Lake,  Mono  County,  7,700  feet,  Ferris. 

2S.  SYBIPBTBUM  SBBflCINCTUM  (Say). 

Yosemite  Valley,  August  17,  1916,  Dr.  J.  C.  Bradley.  No  alti- 
tude record  on  this  specimen.  It  probably  does  not  go  often  above 
3,000  feet.  One  female,  Oiant  Forest,  Sequoia  National  Park,  6,500 
to  7,100  feet.  Dr.  J.  H.  Comstock. 

24.  TACBYDVPLAX  LONGIPBNNIS  (BmMMar). 

One  female.  Giant  Forest,  Sequoia  National  Park,  6,500  to  7,100 
feet,  Dr.  J.  H.  Comstock.  This  is  the  highest  record  for  this  species. 
The  record  appears  correct  though  this  is  a  species  of  the  low  hot 
valleys.  This  species,  IMeO/ula  satarata  and  Plaihemia  lydia  are  in 
the  Cornell  collection,  with  labels  indicating  that  all  three  were  taken 
by  Dr.  J.  H.  Comstock,  July  17,  1907,  at  an  elevation  of  6,500  feet. 
As  these  are  the  species  most  out  of  place  in  this  list  it  is  possible 
an  error  has  been  made  in  labeling.  I  am  inclined  to  doubt  their 
occurrence  at  this  elevation. 

25.  LBUCOHBmNU  GLACIALIS  Hageo. 

Tuolumne  Meadows,  Yosemite  National  Park,  8,600  feet,  Ferris, 
Reynolds.  Dog  Lake,  Yosemite  National  Park,  9,000  feet,  Reynolds. 
Tenaya  Canyon,  Yosemite  National  Park,  7,600  feet,  Ferris. 

at.  LBUCORSmNU  HUD80NICA  OMya). 

Tenaya  Canyon,  Yosemite  National  Park,  7,500  feet,  Ferris.  This 
is  the  fijBt  Calif omia  record  for  this  species. 
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DESCRIPTIONS  OF  NEW  WEST  AMERICAN  MARINE 
MOLLUSKS  AND  NOTES  ON  PREVIOUSLY  DESCRIBED 
FORMS. 


By  Paul  Babtsch, 
Curator,  DM$Um  of  Marine  Invertebrates,  United  States  National  Museum. 


The  present  paper  describes  and  figures  new  species  of  West 
American  mollusks  belonging  to  groups  which  I  have  previously 
monographed.  It  represents  material  that  has  come  to  hand  since 
the  monographs  were  issued.  By  far  the  larger  portion  of  the 
specimens  were  discovered  by  the  U.  S.  Bureau  of  Fisheries  steamer 
AlbatrosSj  but  many  were  contributed  by  private  West  American 
collectors,  whose  zeal  and  efforts  continue  to  materially  increase  our 
knowledge  of  marine  life  from  year  to  year.  In  addition  to  the 
descriptions  of  new  forms,  references  to  species  (chiefly  fossil)  de- 
scribed by  other  authors  since  the  monographs  were  published  have 
been  added,  and  wherever  new  information  on  nuclear  characters 
was  available  it  is  stated. 

I  had  hoped  to  be  able  to  present  with  this  a  new  classification  of 
the  Rissoidae,  but  the  slowness  attending  the  acquiring  of  certain 
material  necessary  to  a  complete  understanding  of  the  group  has 
decided  me  not  to  withhold  the  manuscript  longer,  but  to  publish 
the  data  pertaining  to  members  of  that  family  under  the  old  familiar 
designation,  reserving  the  necessary  changes  for  the  final  revision. 

I  wish  to  express  my  thanks  to  all  the  students  who  have  con- 
tributed material  to  this  study,  acknowledgment  for  which  is  made 
under  the  various  species.  Credit  is  due  to  the  photographic  divi- 
sion of  the  United  States  National  Museum  for  the  splendid  en- 
larged photographs  of  the  speciei^  described,  and  to  Mrs.  E.  B. 
Decker  for  the  careful  and  painstaking  work  of  perfecting  these 
illustrations  by  retouching. 

PTRAIODELUDA   (LONGCHABUS)    COOPBSI  AmdMWA  ««d  Xartiiu 
Plate  42,  flg.  8. 
Pyramidella  cooperi  Andebson  and  Mabtiiv,  Proc.  Cala.  Acad.  Sd.,  ser.  4, 
vol.  4, 1014,  p.  66,  pi.  7,  figs.  18a  18&. 

Shell  elongate  ccmic,  stout,  grayish  white.  All  the  early  whorls 
decollated,  the  three  remaining  strongly  channeled  at  the  summit, 
flattened  between  the  summit  and  the  peripheral  sulcus,  angulated 

PR0CEEDIN08  U.  8.  NATIONAL  MUSEUM,  VOL.  62HZI98. 

637 


Digitized  by 


Google 


638  PROCEEDINaS  OF  THE  NATIONAL  MUSEUM,  touIM. 

posterior  to  the  sulcus.  The  space  between  the  peripheral  angle  and 
the  channeled  summit  forms  a  decided  groove  that  separates  the 
whorls.  Base  short,  well  rounded.  The  entire  surface  of  the  shell 
is  marked  by  fine  incremental  lines  and  well-marked  spiral  striations. 
Aperture  moderately  large,  oval;  posterior  angle  acute;  outer  lip 
evenly  curved;  inner  lip  strong,  straight,  revolute,  provided  with 
three  folds,  of  which  the  posterior  is  very  strong,  lamellar  and  par- 
allelly  disposed  to  the  peripheral  sulcus;  the  other  two  folds  are  less 
strong  and  much  more  oblique. 

The  specimen  described  and  figured.  Cat.  No.  194405,  U.S.N.M., 
was  collected  by  Mr.  George  H.  Eldridge  in  the  lower  Miocene  bluffs 
of  Kern  River,  1  mile  below  the  power  developing  station,  on  the 
north  side  of  the  river  at  Bakersfield,  California;  it  consists  of  the 
last  three  whorls,  and  measures — ^length  6  mm.,  diameter  3.6  mm. 

PTEAMTOELLA  (LONGCHAEUS?)  PACKI  DidnnM. 

Odattomia  packi  Dickebson,  BuU.  Dept.  QeoL  Univ.  Oala.,  vol.  9,  No.  17, 
1016,  p.  4d8,  pi.  87,  fig.  2. 

The  type,  an  incomplete  specimen  of  12  whorls,  measures — ^length 
10  mm.,  diameter  3.5  mm.  It  was  collected  in  the  Eocene,  Tejon 
formation,  at  University  of  California  locality  2226,  Rose  Canyon, 
San  Diego  County,  California. 

Of  this  the  author  states  that  the  inner  lip  is  marked  by  two  plaits 
"  which  is  characteristic  of  this  genus.''  Odostomia  never  has  more 
than  one  plait.  The  figure  shows  a  PyrarrddeTla  with  basal  portion 
of  the  aperture  lost,  which  is  probably  responsible  for  the  absence  of 
the  third  fold  characterizing  the  subgenus  Longchaeus^  to  which  I 
believe  the  shell  belongs. 

PTBAIODELLA   (PHARCIDBLLA)    MAGDALENENSI8.  new  ipmIm. 

Plate  42,  fig.  1. 

Shell  elongate  conic,  very  pale  horn  yellow ;  nuclear  whorls  two, 
well  rounded,  forming  a  depressed  helicoid  spire,  the  axis  of  which 
is  at  right  angles  to  that  of  the  succeeding  turns,  in  the  first  of  which 
it  is  about  one-third  immersed.  Post-nuclear  whorls  flattened,  nar- 
rowly shouldered  at  the  summit  with  a  deep  spiral  groove  at  the 
periphery  which  shows  in  the  suture  of  all  the  turns  and  gives  this  the 
appearance  of  being  deeply  channeled.  Summit  of  whorls  strongly 
crenulated,  the  weak  depressions  on  the  sides  of  the  crenulation  pass- 
ing down  the  sides  of  whorls  for  a  short  distance  below  the  summit; 
the  rest  of  the  surface  being  marked  by  fine  lines  of  growth  and  ex- 
ceedingly fine  spiral  striations.  The  deep  peripheral  sulcus  is  crossed 
by  slender  axial  riblets,  which  are  more  slender  and  more  nimierous 
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than  the  crenulations  at  the  summit  of  the  whorls.  Base  moderately 
long,  well  rounded,  provided  with  a  strong  fasciole  at  the  anterior 
end  and  marked  by  rather  strong  incremental  lines  and  very  fine 
spiral  striations.  Aperture  oval,  posterior  angle  acute,  outer  lip 
thin,  showing  four  denticles  within,  of  which  the  median  two  are  the 
strongest;  inner  lip  thick,  almost  straight,  provided  with  three  folds, 
of  which  the  first  is  lamellar  and  almost  transversely  disposed;  it 
covers  the  posterior  portion  of  the  basal  fasciole;  the  other  two  folds 
are  much  weaker, and  much  more  obliquely  placed  and  extend  to  the 
anterior  portion  of  the  columella;  parietal  wall  glazed  with  a  thin 
callus. 

The  type.  Cat.  No.  268628,  U.S.N.M.,  was  dredged  by  the  U.  S. 
Bureau  of  Fisheries  steamer  Albatross  at  station  5628,  oflf  Redondo 
Point,  Magdalena  Bay,  Lower  California,  in  13^  fathoms,  on  broken 
shell  bottom.  It  has  9  postnuclear  whorls  and  measures — ^length,  5.8 
mm. ;  diameter,  2.1  mm. 

This  species  is  nearest  related  to  PyraimdeUa  (Longchaeus)  mazat- 
lanica  Dall  and  Bartsch,  but  can  readily  be  distinguished  from  it  by 
the  fact  that  the  whorls  are  not  overhanging. 

EULIMBLLA  GABBIANA  Andcnon  and  IbrtlA. 

EuUmeUa  gahhiana  Andkbson  and  Mabtiit,  Proc.  Oal.  Acad.  Sci.,  ser.  4,  toI. 
4.  1914,  p.  68,  pi.  7,  fig.  20. 

This  is  a  typical  MelaneUa  (EtdimeUa)  and  does  not  belong  to  the 
Pyramidellidae,  but  to  the  related  family,  Melanellidae.  The  name 
will  therefore  have  to  be  changed  to  MelaneUa  gahbiana  Anderson 
and  Martin.  The  type  No.  143  California  Academy  of  Sciences  comes 
from  the  Lower  Miocene,  in  the  bottom  of  a  small  canyon  about  1^ 
miles  due  north  of  Barker's  ranch  house,  Kern  River,  Kern  County, 
California. 

PTRABaDELLA   (STRNOLA)   OCHSNEBI  Andcnon  and  Martlii. 

EuHmella  ochsneri  Am>EBBON  and  Martin,  Proc.  Cal.  Acad.  Scl.,  vol.  4, 1914, 
p.  66,  pi.  7,  figs.  23a  and  2Sb, 

Anderson  and  Martin  described  this  species  which  they  collected 
in  the  Lower  Miocene  in  the  bottom  of  a  small  canyon  about  1^  miles 
due  north  of  Barker's  ranch  house,  Kern  County,  California,  locality 
64.  They  give  a  rather  incomplete  description  and  state  that  the 
type,  which  has  a  broken  apex,  is  8  mm.  long  and  3  mm.  in  diameter. 

From  the  brief  description  and  the  figure  I  am  inclined  to  believe 
that  it  is  not  a  EidimeUa^  but  belongs  to  the  subgenus  Symola.  A 
comparative  statement  in  the  same  publication  (p.  67)  under  Ettli- 
mella  diUeri  strengthens  this  belief.  The  type.  No.  138,  and  cotype, 
No.  139,  are  in  the  California  Academy  of  Sciences. 
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PTRAMIDELLA  (STRNOLA)  DILLERI  Andenm  aii4  Hartbu 

EuiimeUa  diUeri  Andebson  and  Mabtin,  Proc  CaL  AcacL  ScL,  ycIL  4,  1914« 
p.  67,  pi.  7.  flig.  24. 

Anderson  and  Martin  found  this  species  in  the  sea  cliff  (Miocene) , 
one-quarter  mile  north  of  the  lighthouse  at  Cape  Foulweather,  4  miles 
north  of  Yaquina  Bay,  locality  87.  The  type,  No.  140,  California 
Academy  of  Sciences,  consists  of  the  last  eight  whorls  and  measures 
9.5  mm.  long  and  3.6  mm.  widei 

TUBBONILLA  (STBIOTUBBONILLA)  CANADENSIS*  Mir  ■pirlii. 

Plate  44,  flg.  11. 

Shell  elongate  conic,  slender,  yellowish  white.  Nuclear  whorls 
small,  two  and  one-half,  depressed  helicoid,  having  their  axis  at  right 
angles  to  that  of  the  succeeding  turns,  in  the  first  of  which  they  are 
about  one-fourth  immersed.  Postnuclear  whorls  almost  flattened, 
rather  high  between  the  sutures,  appressed  at  the  smnmit,  marked  by 
quite  regular,  slightly  curved,  protractive,  axial  ribs,  of  which  14 
occur  upon  the  first,  16  upon  the  second  and  third,  18  up<m  the  fourth 
to  seventh,  20  upon  the  eighth,  and  22  upon  the  ninth  and  the 
penultimate  turn.  Intercostal  spaces  not  quite  as  wide  as  the  ribs, 
deeply  impressed,  terminating  at  the  periphery,  which  is  decidedly 
angulated.  There  is  a  smooth  space  between  the  periphery  and  the 
succeeding  whorl,  which  falls  at  some  little  distance  anterior  to  the 
periphery  of  the  preceding  turn.  This  gives  the  whorls  a  somewhat 
overhanging  appearance.  Suture  well  constricted.  Base  short,  well 
rounded,  entire  surface  marked  by  microscopic  striations.  Aperture 
subquadrate,  posterior  angle  obtuse;  outer  lip  thin;  inner  lip  slightly 
curved  and  somewhat  revolute. 

The  type,  Cat  No.  273964,  XJ.S.N.M.,  was  collected  by  G.  Will^ 
at  Forrester  Island,  Alaska.  It  is  a  complete  specimen  of  11  post- 
nuclear  whorls,  and  measures — ^length,  6.3  mm.;  diameter,  1.5  mm. 
Two  additional  specimens  of  this  species  are  in  Mr.  Willett's  col- 
lection. 

TURBONTLLA  (STUOTURBONILLA)  MONTEZUMA,  imw  ■nrhi. 

Plate  44,  fig.  1. 

Shell  broadly  elongate  conic,  yellowish- white,  nuclear  whorls  two 
and  one-fourth,  well  rounded,  forming  a  very  depressed  helicoid 
spire,  having  its  axis  at  a  right  angle  to  that  of  the  succeeding  turns 
in  the  first  of  which  it  is  about  one-fourth  immersed.  Postnuclear 
whorls  well  rounded,  appressed  at  the  summit,  ornamented  with  very 
strcmg,  narrow,  well  rounded,  slightly  protractive  axial  ribs  of  which 
18  occur  upon  the  first,  16  upon  the  second,  14  upon  the  third  to 
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seventh,  and  18  upon  the  penultimate  turn.  These  ribs  become 
somewhat  enfeebled  and  slightly  expanded  toward  the  summit. 
Intercostal  spaces  about  3^  times  as  wide  as  the  ribs  marked  by  a 
double  series  of  incised  pits,  of  which  one  is  midway  between  the 
summit  and  the  periphery  while  the  other  is  at  the  periphery.  The 
space  between  the  summit  and  the  median  pit  is  marked  by  13  slender 
incised  striations  of  varying  strength,  while  that  between  the  median 
and  peripheral  pit  is  crossed  by  9  incised  lines.  Suture  moderately 
constricted.  Periphery  of  the  last  whorl  angulated,  marking  the 
termination  of  the  axial  ribs  and  intercostal  spaces.  Base  very  short, 
well  rounded,  marked  by  14  subequal  and  subequally  spaced  feebly 
incised  wavy  spiral  striations  and  slender  incremental  lines. 
Aperture  very  short,  decidedly  subquadrate,  the  angles  at  the  junc- 
tion of  the  outer  and  basal  lip  and  the  basal  and  inner  lips  being 
almost  right  angles;  posterior  angle  obtuse;  outer  lip  thin,  showing 
the  external  sculpture  within;  inner  lip  very  slightly  oblique,  and 
slightly  revolute ;  parietal  wall  glazed  by  a  thin  callus. 

The  type.  Cat.  No.  268232  U.S.N.M.,  was  dredged  by  the  U.  S. 
Bureau  of  Fisheries  steamer  Albatross  at  station  5678,  oflF  Redondo 
Point,  Magdalena  Bay,  Lower  California,  in  13^  fathoms,  on  broken 
shell  bottom.  It  has  9  postnuclear  whorls  and  measures — ^length, 
4.7  mm. ;  diameter,  1.5  mm. 

TUBBONILLA  (STRIOTURBONILLA)   BARKLETENSIS,  IMW  apMlM.  ^ 

Plate  42,  fig.  8;  plate  44,  flg.  9. 

Shell  large,  slender,  elongate  conic,  bluish  white.  Nuclear  whorls 
small,  a  little  more  than  two  and  a  quarter,  depressed  helicoid,  hav- 
ing their  axis  at  right  angles  to  that  of  the  succeeding  turn,  in  the 
first  of  which  they  are  slightly  immersed.  Postnuclear  whorls  well 
roimded,  appressed  at  the  summit,  marked  by  slender,  curved,  mod- 
erately regular,  slightly  protractive,  axial  ribs,  of  which  16  occur  upon 
the  first  to  fifth,  18  upon  the  sixth,  22  upon  the  seventh  and  eighth, 
24  upon  the  ninth  and  tenth,  and  26  upon  the  penultimate  turn.  In- 
tercostal spaces  moderately  impressed,  terminating  a  little  posterior  to 
the  periphery  of  the  whorls.  The  summit  of  the  succeeding  turns  falls 
a  little  anterior  to  the  termination  of  the  intercostal  pits  and  leaves 
a  smooth  band  in  the  suture.  Suture  moderately  constricted.  Pe- 
riphery of  the  last  whorl  obtusely  angulated.  Base  moderately  long, 
weakly  roimded.  The  entire  surface  of  the  shell  is  marked  by 
microscopic  striations.  Aperture  large,  broad,  subquadrate,  some- 
what eflFuse  at  the  junction  of  the  basal  and  the  outer  lip,  posterior 
angle  obtuse;  outer  lip  very  thin,  showing  the  external  sculpture 
within;  inner  lip  decidedly  oblique,  slightly  curved  and  somewhat 
revolute;  parietal  wall  covered  by  a  thin  callus. 
65008°— Proc.N.M.vol.52— 17 41 
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The  type  and  25  specimens  of  this  species  were  collected  by  the 
Oeological  Survey  of  Canada,  at  low  tide  to  deep  water,  in  Barclay 
Sound,  Vancouver  Island.  Fourteen  of  these  are  in  the  collection 
of  the  National  Museum,  the  others  are  in  the  Greological  Survey  of 
Canada  collection. 

The  type,  Cat.  No.  211568  U.S.N.M.,  has  lost  the  nucleus  and  a 
part  of  the  first  postnuclear  turn,  the  12  turns  remaining  measure — 
length,  9.2  mm.;  diameter,  2  mm.  The  nuclear  characters  were 
described  from  another  specimen,  bearing  the  same  entry  number. 

This  species  was  reported  in  former  publications  under  the  name 
of  TurhomUa  (StrioturboniUa)  serrae  Dall  and  Bartsch,  from  which 
it  is  readily  distinguished  by  its  appressed  whorls,  the  summits  of 
TurhonUla  (StrioturboniUa)  aerrae  being  decidedly  shouldered. 

TUBBONILLA  (STRIOTUKBONILLA)  a4NTAMABIANA,  new  fpMiM. 
Plate  44,  fig.  2. 

Shell  slender,  regularly  elongate  conic,  milk  white.  Nuclear 
whorls  two  and  one  half,  large,  well  rounded,  forming  a  decidedly 
elevated  spire,  the  axis  of  which  is  at  right  angles  to  that  of  the 
succeeding  turns,  in  the  first  of  which  it  is  about  one-fifth  immersed. 
Postnuclear  whorls  very  high  between  the  sutures,  feebly  shouldered 
at  the  smnmit,  marked  by  very  regular,  almost  straight,  well  rounded 
axial  ribs  which  become  slightly  enfeebled  toward  the  summit  and 
terminate  at  the  periphery.  Of  these  ribs  14  occur  upon  the  first 
and  second,  16  upon  the  third  to  sixth,  18  upon  the  ninth,  and  20 
upon  the  penultimate  turn.  Intercostal  spaces  a  little  wider  than 
the  ribs,  terminating  abruptly,  a  little  posterior  to  the  suture,  thus 
leaving  a  narrow,  smooth,  spiral  band  at  the  moderately  constricted 
suture.  Periphery  of  the  last  whorl  well  rounded.  Base  mod- 
erately long,  strongly  rounded,  marked  by  incremental  lines,  and 
the  fine  very  regularly  and  closely  spaced  wavy  spiral  striations. 
Aperture  elongate  oval;  posterior  angle  acute;  outer  lip  thin;  inner 
lip  slender,  oblique,  slightly  revolute,  without  visible  fold;  parietal 
wall  glazed  with  a  thin  callus. 

The  type.  Cat.  No.  267744c  U.S.N.M.,  was  dredged  in  shallow 
water  in  Santa  Maria  Bay,  Lower  California.  It  has  11  post- 
nuclear whorls  and  measures — length,  4.7  mm. ;  diameter,  1  nun. 

TUBBONILLA  (STRIOTUBBONILLA)  DOBBDONA,  ii«w  ipmIm. 
Plate  44,  fig.  8. 

Shell  very  regularly,  broadly  elongate  conic,  yellowish  white.  Nu- 
clear whorls  2f ,  strongly  rounded,  smooth,  forming  a  strongly  elevated 
spire  having  its  axis  at  right  angles  to  that  of  the  succeeding  turns, 
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in  the  first  of  which  the  side  of  the  last  volution  is  about  one-fifth 
immersed.  Postnuclear  whorl  well  rounded,  slightly  curved  at  the 
appressed  summit,  marked  by  rather  distantly  spaced,  slender,  nar- 
row, well-rounded  axial  ribs,  which  become  somewhat  flattened  and 
enfeebled  toward  the  summit.  Of  these  ribs  18  occur  upon  the  first, 
16  upon  the  second  to  fourth,  and  18  upon  the  remaining  turns. 
Intercostal  spaces  about  two  and  one-half  times  as  wide  as  the  ribs, 
terminating  s^t  little  posterior  to  the  suture,  thus  leaving  a  very 
narrow  plain  band  between  their  termination  and  the  summit  of  the 
succeeding  turn.  Suture  moderately  constricted.  Periphery  of  the 
last  whorl  well  roimded.  Base  short,  strongly  roimded,  marked  by 
the  feeble  continuations  of  the  axial  ribs,  which  become  evanescent 
before  reaching  the  middle  of  the  base.  Entire  surface  of  the  shell 
crossed  by  rather  marked,  subequally  strong  and  subequally  spaced 
deeply  incised  spiral  striations.  Aperture  subquadrate;  posterior 
angle  obtuse  (outer  lip  partly  fractured) ;  inner  lip  thick,  almost 
straight,  and  somewhat  revolute,  provided  with  an  obsolete  oblique 
fold  a  little  anterior  to  its  insertion;  parietal  wall  glazed  by  a  fine 
callus. 

The  type.  Cat.  No.  268719,  U.S.N.M.,  was  dredged  by  the  U.  S. 
Bureau  of  Fisheries  steamer  Albatross  at  station  5678,  oflF  Redondo 
Point,  Magdalena  Bay,  Lower  California,  in  13J  fathoms,  on  broken 
shell  bottom.  It  has  8  postnuclear  whorls  and  measures — ^length, 
1.2  mm. ;  diameter,  1.3  mm.  The  unique  type  is  an  adolescent  shell, 
and  it  is  quite  possible  that  when  adult  specimens  are  obtained  it  will 
be  found  that  the  axial  ribs  terminate  at  the  periphery  instead  of 
continuing  feebly  upon  the  base. 

TURBONILLA  (STRIOTURBONILLA)  RED0ND0ENSI8.  new  fpMiM. 
Plate  42,  fig.  4. 

Shell  large,  broadly  elongate  conic,  yellowish  white.  Nuclear 
whorls  decollated.  Postnuclear  whorls  strongly  rounded,  with  a 
strong  sloping  shoulder  which  extends  over  the  posterior  two-fifths 
of  the  whorls.  Surface  marked  by  strong,  distantly  spaced,  well- 
rounded,  regular,  lamellose,  slightly  curved,  protractively  slanting 
axial  ribs,  of  which  14  occur  upon  the  first  three  whorls  and  16  upon 
the  rest  except  the  last,  which  has  18.  These  ribs  become  scnnewhat 
enfeebled  and  flattened  toward  the  summit  and  terminate  at  the  pe- 
riphery. Intercostal  spaces  about  double  the  width  of  the  ribs,  shal- 
low, terminating  a  very  little  posterior  to  the  suture,  thus  leaving  a 
very  narrow  smooth  band  immediately  posterior  to  the  summit  of 
the  succeeding  turn.  Suture  quite  strongly  ccmstricted.  Periph- 
ery of  the  last  turn  obscurely  angulated.  Base  short,  almost  flat- 
tened, marked  by  fine  increm^tal  lines  and  fine,  rather  regularly 
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and  somewhat  distantly  spaced  spiral  striations.  Aperture  sub> 
quadrate;  posterior  angle  obtuse;  outer  lip  Uiin,  diowing  the  external 
sculpture  within ;  inner  lip  moderately  stout,  almost  vertical,  sli^tly 
revolute,  apparently  without  fold;  parietal  wall  glassed  by  a  tliin 
callus. 

The  type,  Cat.  268718,  U.S.N.M.,  was  dredged  by  the  U.  S.  Bureau 
of  Fisheries  steamer  Albatross  at  station  5678,  off  Bedondo  Point, 
Magdalena  Bay,  Lower  California,  in  13^  fathoms,  on  broken  shell 
bottom.  It  has  lost  the  nuclear  turns  and  probably  a  half  of  the 
first  postnuclear  whorl ;  the  13  remaining  measure — ^length,  7.4  mm. ; 
diameter,  1.9  mm. 

The  present  species  is  nearest  related  to  TurhamUa  {Strioturbo- 
mlla)  humerosa  Bartsch,  but  differs  from  this  by  having  fewer, 
stronger,  and  more  distantly  spaced  axial  riba 

TUBBONILLA  (STBIOTURBONILLA)  SCHMITTI.  new  ipmIm. 
Plate  43,  fig.  8. 

Shell  elongate  conic,  rather  stout,  bluish  white.  Nuclear  whorls 
small,  strongly  rounded,  forming  a  decidedly  elevated  spire,  the  axis 
of  which  is  at  right  angles  to  that  of  the  succeeding  turns,  in  the 
first  of  which  it  is  about  one- fourth  immersed.  Postnuclear  whorls 
almost  flattened,  somewhat  excurved  below  the  strongly  tabulately 
shouldered  summit,  marked  by  somewhat  sinuous,  decidedly  protrac- 
tively  slanting,  strong,  regular,  well-rounded  axial  ribs,  of  which  20 
occur  upon  the  first  and  second,  22  upon  the  third,  and  24  upon  the 
remaining  turns.  These  ribs  extend  strongly  from  the  summit  of 
the  whorls,  where  they  appear  as  slender  cusps,  to  the  periphery, 
where  they  terminate.  Intercostal  spaces  a  little  wider  than  the 
ribs,  terminating  also  at  the  periphery.  Suture  rendered  strongly 
channeled  by  the  shouldered  summit.  Periphery  of  the  last  whorl 
well  rounded.  Base  moderately  long,  well  rounded,  marked  by  strong 
incremental  lines  and  the  exceedingly  fine,  closely  spaced  spiral  stria- 
tions which  cover  the  entire  surface  of  the  shell.  Aperture  oval; 
l>osterior  angle  narrowly  squarely  truncated  by  the  flattened  sumjnit ; 
outer  lip  thin,  showing  the  external  sculpture  within;  inner  lip 
slender,  slightly  oblique,  and  weakly  revolute,  provided  with  a  very 
feeble  oblique  internal  fold  at  its  insertion  which  is  scarcely  notice- 
able when  tiie  aperture  is  viewed  squarely. 

The  type  and  two  specimens  of  this  species.  Cat  No.  265739, 
U.S.N.M.,  were  obtained  in  shallow  water  at  Point  Abreojos,  Lower 
California.  The  type  has  10  postnuclear  whorls  and  measures — 
length,  6.3  mm. ;  diameter,  2  mm.  One  of  the  other  specimens  has 
11  postnuclear  whorls  and  measures— length,  7.3  mm.;  diameter, 
2.1  mm. 
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This  species  is  quite  unlike  any  of  the  other  known  west  American 
forms.  It  recalls  somewhat  TurbomHa  (Strioturbonilla)  panamensis 
C.  B.  Adams,  from  Panama,  in  the  very  regular  and  oblique  disposi- 
tion of  its  axial  ribs. 

TURBONILLA  (PTBGOLAMPROS)   HANNIBAU.  mw  ipmIm. 
Plate  43,  fig.  7. 

Shell  elongate  conic,  yellowish  white.  Nuclear  whorls  decollated. 
Postnuclear  whorls  almost  flattened,  narrowly  shouldered  at  the 
summit,  marked  by  ill-defined  indications  of  axial  ribs,  which  are 
entirely  too  poorly  developed  to  permit  counting.  The  spiral  sculp- 
ture consists  of  slender,  closely  spaced  striations.  Sutures  strongly 
impressed.  Periphery  of  the  last  whorl  obtusely  angulated.  Base 
moderately  long,  well  rounded,  marked  like  the  spire.  Aperture 
broadly  oval ;  posterior  angle  acute ;  inner  lip  almost  vertical,  some- 
what sinuous,  and  slightly  reflected. 

The  type  and  two  additional  specimens.  Cat.  No.  252428,  U.S.N.M., 
were  collected  by  Mr.  Harold  Hannibal  in  the  Upper  Pliocene  "  Elk 
River  beds,''  at  the  mouth  of  Elk  River  at  Port  Orford,  Oregon. 
The  type  has  nine  postnuclear  whorls  and  measures — ^length,  9  mm. ; 
diameter,  2.5  mm. 

The  present  species  recalls  TurbaruHa  {Pyrgolam/proa)  oregonen- 
sis  Bartsch,  but  is  larger  in  every  way  than  that  species  and  has  the 
summit  of  the  whorls  appressed,  not  tabulated ;  the  spiral  sculpture 
also  is  much  more  strongly  developed.  TurbomUa  {Pyrgolampros) 
hanmbaU  differs  from  TurhoniUa  {Pyrgolcrnipros)  lituyana  Dall  and 
Bartsch  in  being  smaller  and  in  having  the  ribs  much  less  strongly 
indicated  than  in  that  species. 

TURBONILLA  (PTBGOLAMPROS)  FBANaSCANA,  imw  ipmIm. 
Plate  42,  fig.  2. 

Shell  elongate  conic,  flesh  colored,  excepting  a  broad  chestnut 
band  which  covers  the  median  third  of  the  last  whorl.  This  dark 
band  really  consists  of  two  chestnut-colored  zones,  the  anterior  of 
which  embraces  half  of  the  band  while  the  posterior  is  equal  to 
one- fourth  of  the  width  of  the  dark  area,  the  two  being  separated 
by  a  zone  of  a  little  lighter  shade  which  is  as  wide  as  the  posterior 
zone.  Nuclear  whorls  decollated  in  all  the  specimens  seen.  Post- 
nuclear whorl  rather  high  between  the  sutures,  feebly  shouldered  at 
the  summit,  and  slightly  constricted  at  the  periphery.  Early  post- 
nuclear whorls  marked  by  low,  roimded,  broad,  almost  vertical  axial 
ribs  which  are  wider  than  the  shallow  impressed  spaces  that  separate 
them.  On  the  later  whorls  tl\e  axial  ribs  become  quite  obsolete.  On 
the  first  of  the  postnuclear  whorls  there  are  eighteen  of  these  ribs; 
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on  the  second  to  fourth,  twenty ;  on  the  fifth  they  become  decidedly 
feeble;  and  on  the  remainder  they  are  not  at  all  differentiated.  In 
addition  to  the  axial  sculpture  the  surface  of  the  shell  is  marked 
by  very  fine,  wavy,  closely  spaced  spiral  striations.  Periphery  of 
the  last  whorl  well  rounded.  Base  moderately  long,  well  rounded, 
marked  by  lines  of  growth  and  spiral  striations  comparable  to  those 
on  the  spire.  Aperture  broadly  oval;  outer  lip  thin,  showing  the 
color  markings  within.  Columella  curved,  somewhat  twisted,  and 
slightly  revolute;  parietal  wall  glazed  with  a  thin  callus. 

The  type  and  17  specimens.  Cat.  No.  214435,  U.S.N.M.,  was 
dredged  by  the  U.  S.  steamer  Albatross  at  station  5743,  in  10-15^ 
fathoms,  on  very  fine  sand  and  mud  bottom,  San  Francisco  Bay, 
California.  The  type  has  lost  the  nucleus  and  probably  the  first 
of  the  postnuclear  turns.  The  eight  remaining  measure — ^length,  6.8 
mm. ;  diameter,  2  mm. 

There  are  three  additional  lots  of  specimens  in  the  collection  of 
the  United  States  National  Museum,  likewise  dredged  by  the  U»  S. 
Bureau  of  Fisheries  steamer  Albatross  in  San  Francisco  Bay.  These 
are:  Cat.  No.  214433,  3  specimens,  from  station  5729,  in  4}  fath- 
oms, on  mud  bottom;  Cat.  No.  214434,  16  specimens,  from  station 
6744,  in  5 J  fathoms,  on  sandy  mud  bottom;  Cat.  No.  214436,  4 
specimens,  from  station  5703,  in  8^  fathoms,  on  mud  bottom. 

This  species  belongs  to  the  obsoletely  sculptured  group  of  Pyrgo- 
lampros^  embracing  halistrepta,  pesa^  rineUoj  UtuyanOj  and  ore- 
ffonensis. 

TURBOlfllXA  (FTRGOLAMPROS)   HICBfPHIIXI»  new  spceiM. 

Plate  44,  fig.  a 

Shell  elongate  conic.  Nuclear  whorls  moderately  large,  one  and 
one-half  planorboid,  having  their  axis  at  right  angles  to  that  of  the 
succeeding  turns,  in  the  first  of  which  they  are  scarcely  at  all  im- 
mersed. The  sides  of  the  nuclear  whorls  project  slightly  beyond  the 
outline  of  the  spire.  Postouclear  turns  feebly  rounded,  appressed 
at  the  summit,  marked  by  moderately  strong,  low,  almost  vertical 
axial  ribs,  which  are  very  feeble  on  the  first  two  turns,  on  the  third 
and  fourth  there  are  16,  on  the  fifth  to  seventh  there  are  18,  while 
on  the  last  turn  they  become  decidedly  enfeebled  and  too  irregular 
to  permit  counting.  Intercostal  spaces  shallow,  about  as  wide  as  the 
ribs.  Suture  moderately  constricted.  The  summit  of  the  whorls 
falls  a  little  anterior  to  the  periphery  and  gives  to  the  whorls  a 
slightly  over-hanging  appearance.  Periphery  inflated,  well  rounded. 
Base  moderately  long,  well  rounded,  marked  by  the  feeble  continua- 
tions of  the  axial  ribs,  which  extend  to  the  umbilical  chink.  Entire 
surface  marked  by  fine,  closely  spaced,  spiral  striaticms.  Aperture 
broadly  oval,  posterior  angle  acute;  outer  lip  thin;  inner  lip  strongly 
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curved  and  slightly  revolute;  parietal  wall  covered  with  a  thin 
callua 

The  type  and  21  speciniens,  Cat  No.  135058,  n.S.N.M.9  were  col- 
lected by  Henry  Hemphill  in  the  Pliocene  of  a  well  boring,  140  feet 
below  the  surface,  at  San  Diego,  California.  The  type  has  lost  the 
nucleus  and  probably  half  of  the  first  postnuclear  turn.  The  nine 
remaining  whorls  measure — ^length,  6.7  mm. ;  diameter,  1.9  mm.  The 
nuclear  whorls  were  described  from  one  of  the  other  specimens, 
which  may  be  considered  a  paratype. 


TURBONILLA   (PYRGOLAMPROS)   PUGBTENSIS,  nei 

Plate  44,  fig.  4. 

Shell  small,  elongate  conic,  wax  yellow  with  a  broad  band  of  pale 
brown  which  extends  posterior  from  the  periphery,  gradually  fading 
into  the  general  lighter  color.  Nuclear  whorls  and  early  posteu- 
clear  turns  decollated  in  all  our  specimens;  those  remaining  feebly 
shouldered  at  the  summit,  flattened  in  the  middle,  becoming  consid- 
erably contracted  and  rounded  toward  the  sutu^'e,  marked  by  broad, 
well  roimded  slightly  protractive  axial  ribs  which  become  somewhat 
enfeebled  and  expanded  toward  the  summit.  Of  these  ribs  16  occur 
upon  all  of  the  turns  remaining  excepting  the  last  which  has  18. 
Intercostal  spaces  shallow,  about  as  wide  as  the  ribs.  Suture  moder- 
ately contracted.  Periphery  of  the  last  whorl  well  rounded.  Base 
somewhat  inflated,  well  roimded,  marked  by  the  feeble  continua- 
tions of  the  axial  ribs  which  become  evanescent  before  reaching  the 
middle  of  the  base  and  numerous  very  fine  spiral  striaticMis  which 
are  also  present  on  the  spire.  Aperture  broadly  oval ;  posterior  an- 
gle acute;  outer  lip  thin  showing  the  external  sculpture  within; 
inner  lip  decidedly  oblique,  slender  and  somewhat  revolute;  parie- 
tal wall  glazed  with  a  very  thin  callus. 

The  type  and  7  specimens,  Cat.  No.  268754  U.S.N.M.,were  obtained 
by  the  U.  S.  Bureau  of  Fisheries  at  Northwest  Point,  Elliott  Bay, 
Seattle,  Washington.  The  type  consists  of  the  last  5  postnuclear 
whorls  and  measures — length,  4  mm. ;  diameter,  1.6  mm. 

TURBONILLA  (PYRGOLAMPROS)  TREMPBRI.  IMW  fpMiM. 
Plate  44,  fig.  7. 

Shell  short,  elongate  conic,  pale  brown.  Nuclear  whorls  a  little 
more  than  two,  decidedly  depressed  helicoid,  having  their  axis  at 
right  angles  to  that  of  the  succeeding  turns,  in  the  first  of  which  they 
are  about  one-fifth  immersed.  Postnuclear  whorls  flattened  in  the 
middle,  sloping  toward  the  suture  and  the  almost  appressed  summit, 
marked  by  strong  lamellar,  decidedly  retract! vely  slanting,  axial  ribs, 
of  which  12  occur  upon  the  first,  14  upon  the  second  to  fourth,  16 
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upon  the  fifth,  18  upon  the  sixth,  and  16  upon  the  penultimate  turn. 
These  ribe  extend  prcmiinently  to  the  summit.  Intercostal  spaces 
strongly  impressed,  about  2^  times  as  wide  as  the  ribs.  Suture  mod- 
erately constricted.  Periphery  of  the  last  whorl  feebly  angulated. 
Base  short,  well  rounded,  marked  by  the  very  feeble  continuations  of 
the  axial  ribs,  which  become  evanescent  before  reaching  the  umbilical 
chink.  Entire  surface  of  the  shell  marked  with  fine,  closely  spaced, 
spiral  striations.  Aperture  oval,  posterior  angle  obtuse;  outer  lip 
thick;  inner  lip  thick,  almost  straight,  and  slightly  revolute;  parietal 
wall  covered  by  a  thin  callus. 

The  type.  Cat.  No.  250629,  U.S.N.M.,  was  collected  by  Mr.  Gripp 
on  kelp,  in  15  fathoms,  outside  of  San  Diego  Bay.  It  measures — 
length,  4.7  mm. ;  diameter,  1.2  mm. 


TUBBONILLA  (PTBGISCULUS)  GUILLENI,  mm  i 

Plate  44,  fig.  5. 

Shell  conic,  milk  white.  Nuclear  whorls  2^,  well  rounded,  form- 
ing a  depressed  helicoid  spire,  the  axis  of  which  is  at  right  angles 
to  that  of  the  succeeding  turns,  in  the  first  of  which  it  is  about  one- 
third  immersed.  Postnuclear  whorls  somewhat  inflated,  well  rounded, 
almost  appressed  at  the  summit,  marked  on  each  whorl  by  18  narrow, 
well  developed,  rounded,  almost  vertical  axial  ribs.  Some  of  these 
ribs  are  developed  into  varices  and  these  are  distributed  at  irregular 
intervals.  Intercostal  spaces  about  2^  times  as  wide  as  the  ribs, 
crossed  by  three  spiral  series  of  strong  pits,  of  which  one  is  at  the 
periphery,  the  second  a  little  anterior  to  the  middle  and  the  third 
about  two-fifths  of  the  space  between  this  and  the  summit  posterior 
to  the  median  pit.  In  addition  to  these  pits  the  intercostal  spaces  are 
crossed  by  many  almost  equally  strong  incised  spiral  lines  of  which 
12  occur  between  the  summit  and  the  first  pit,  7  between  the  first  and 
median  pit,  and  8  between  the  median  and  peripheral  pit  Suture 
quite  strongly  constricted.  Periphery  of  the  last  whorl  well  rounded. 
Base  moderately  long,  attenuated,  marked  by  the  feeble  continuations 
of  the  axial  ribs  and  numerous  incised  spiral  lines  of  a  little  wider 
spacing  than  the  fine  sculpture  on  the  spire.  Aperture  rissoid,  oval ; 
posterior  angle  obtuse;  outer  lip  thick;  inner  lip  short,  curved,  re- 
flected over  and  appressed  to  the  base ;  parietal  wall  covered  with  a 
thick  callus. 

The  type.  Cat.  No.  267736,  U.S.N.M.,  was  dredged  in  shallow  water 
in  Santa  Maria  Bay,  Lower  California.  It  has  five  postnuclear 
whorls  and  measures— length,  3  mm. ;  diameter,  1  mm. 
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TUBBONILLA  (FTBCmCUS)  DOEA«  mw  ipmIm. 
Plate  42,  fig.  10. 

Shell  very  large,  elongate  conic,  uniformly  pale  brown.  Nuclear 
whorls  decollated.  Postnuclear  whorls  well  rounded,  strongly  ap- 
pressed  at  the  summit,  marked  on  the  early  whorls  by  rather  strong, 
almost  vertical,  axial  ribs,  which  become  evanescent  oa  the  later 
turns.  Of  these  ribs  18  occur  up<m  the  first  to  fourth,  20  upon  the 
fifth,  22  upon  the  sixth,  24  upon  the  seventh,  26  upon  the  eighth,  82 
upon  the  ninth,  and  34  upon  the  tenth,  whUe  upon  the  penultimate 
whorl  they  become  too  enfeebled  to  be  counted.  The  spiral  sculpture 
consists  of  broad  pits  and  feebly  incised  lines,  the  posterior  fifth 
between  the  sutures  being  marked  by  six  very  fine,  subequally  spaced, 
spiral  striations.  These  are  followed  by  two  stronger  lines,  which 
are  succeeded  by  two  strongly  impressed  pits,  these  are  followed  by 
a  IMt  about  half  as  wide  as  the  last  two,  then  by  one  a  little  stronger 
and  finer,  then  by  the  widest  pit  of  all,  which  is  succeeded  by  one  not 
quite  as  broad.  These  incised  spiral  lines  pass  up  on  and  even  cross 
the  summit  of  the  enfeebled  ribs.  Suture  moderately  constricted. 
Periphery  of  the  last  whorl  decidedly  inflated.  Base  moderately 
long,  somewhat  inflated,  well  rounded,  marked  by  about  25,  some- 
what wavy,  more  or  less  regular,  spiral  grooves  of  somewhat  vary- 
ing width,  which  inclose  spaces  between  them  of  a  width  about  equal 
to  the  grooves,  the  space  between  the  first  of  these  and  the  last  on  the 
spire  is  a  rather  wide  band,  devoid  of  sculpture,  excepting  the  fine 
spiral  striations,  which  cover  the  entire  surface  of  the  shell,  in  addi- 
tion to  the  coarser  sculpture  already  described.  Aperture  small,  sub- 
quadrate,  posterior  angle  obtuse;  outer  lip  moderately  strong;  inner 
lip  oblique,  straight  and  slightly  reflected;  parietal  wall  covered  by 
a  thick  callus. 

The  type.  Cat.  No.  250626,  U.S.N.M.,  was  collected  by  Mr.  Gripp 
on  kelp,  in  15  fathoms,  off  San  Diego  Bay.  It  is  minus  the  nucleus. 
The  13  remaining  whorls  measure — ^length,  13.8  mm. ;  diameter,  8.2 
mm. 

TUBBONILLA  (PTBGI8CU8)  INA,  new  ntHm, 
Plate  44.  fig.  10. 

Shell  broadly,  elongate-conic,  bright  brown,  excepting  the  nucleus, 
which  is  white.  Nuclear  whorls,  two  and  one-half,  planorboid,  hav- 
ing their  axis  almost  at  right  angles  to  that  of  the  succeeding  turns, 
in  the  first  of  which  they  are  about  one-third  immersed.  Post- 
nuclear  whorls  feebly  rounded,  appressed  at  the  summit,  marked  by 
rather  feeble,  almost  vertical,  axial  ribs,  of  which  18  occur  upon  the 
second  and  third,  20  upon  the  fourth  and  fifth,  and  22  upcm  the  re- 
maining whorls.     Intercostal  spaces  feebly  impressed,  about  as 
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wide  as  the  ribs,  crossed  by  eleven  incised  spiral  lines  b^ween  the 
sutures,  of  these  the  fifth  is  the  widest,  being  fully  twice  as  wide  as 
the  third  and  sixth,  which  are  of  equal  strength,  the  remaining  are 
much  more  slender  and  also  of  equal  strength.  In  q)acing  the  first 
is  about  as  far  anterior  to  the  summit  as  the  second  is  distant  from 
the  third,  or  the  fourth  from  the  fifth,  or  the  fifth  from  the  sixth, 
while  the  space  between  the  first  and  second,  and  those  between  the 
sixth  and  the  seventh,  are  about  equal,  the  q)iral  markings  pass  up 
on  the  sides  of  the  ribs  and  the  stronger  ones  tend  to  cross  their 
summit  Suture  moderately  constricted.  Periphery  of  the  last 
whorl  decidedly  angulated.  Base  short,  slightly  rounded,  marked 
by  the  very  feeble  continuations  of  the  axial  ribs,  which  become 
evanescent  before  reaching  the  middle  of  the  whorls,  and  thirteen  in- 
cised spiral  lines,  which  are  about  equally  spaced,  the  first  one  below 
the  periphery  being  a  little  nearer  to  its  neighbor  than  the  spacing  be- 
tween the  rest,  the  space  between  the  seventh  line  of  the  spire  and  the 
first  incised  spiral  basal  line  is  a  broad,  smooth  band.  Aperture  sub- 
quadrate,  posterior  angle  obtuse;  outer  lip  thin,  showing  the  ex- 
ternal sculpture  within ;  inner  lip  almost  straight  and  dightly  revo- 
lute;  parietal  wall  covered  with  a  thin  callus. 

The  type.  Cat.  No.  250625,  U.S.N.M.,  was  collected  by  Mr.  Gripp 
on  kelp,  in  15  fathoms,  off  San  Diego  Bay.  It  has  eight  and  one- 
half  postnuclear  whorls,  and  measures — ^length,  6.1  mm.;  diameter 
1.9  mm. 

TUBBONILLA  (PTBGI8CUS)  ISTA,  mw  spMtes. 

Plate  42,  fig.  6. 

Shell  rather  large,  elongate  conic,  light  brown.  Early  whorls  light 
yellow.  Nuclear  whorls  decollated.  Postnuclear  whorls  appressed 
at  the  summit,  which  is  slightly  excurved,  marked  by  rather  poorly 
developed,  almost  vertical,  axial  ribs,  which  become  obsolete  oa  the 
later  whorls.  Of  these  ribs,  18  occur  upon  the  second  and  third,  20 
upon  the  fourth,  22  upon  the  fifth,  24  upon  the  sixth,  26  upon  the 
seventh,  28  upon  the  eighth,  30  upon  the  ninth,  and  32  upon  the 
tenth,  while  upon  the  penultimate  they  are  too  irregular  to  be 
counted.  Intercostal  spaces  very  feebly  impressed,  about  as  wide  as 
the  ribs.  The  spiral  sculpture  consists  of  strong  and  weak  incised 
lines,  the  strong  lines  pass  strongly  upon  the  sides  of  the  ribs  and 
even  cross  the  summit;  the  first  of  these  strong  lines  is  about  one- 
fifth  of  the  distance  between  the  summit  and  the  suture  anterior  to 
the  summit,  while  the  spaces  b^ween  the  first  and  second,  the  third 
and  fourth,  the  fourth  and  fifth,  and  the  fifth  and  sixth  are  almost 
equal  and  about  two-thirds  as  wide  as  that  between  the  second  and 
third ;  of  the  finely  incised  spiral  lines  eight  occur  between  the  sum- 
mit and  the  first  strong  line  and  three  between  the  first  and  second, 
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the  anterior  member  of  these  three  being  much  stronger  than  the 
other  two;  there  are  also  tiiree  between  the  second  and  third,  the 
last  two  of  these  being  closer  spaced  than  the  first  two;  no  fine  lines 
are  apparent  between  the  other  strong  lines.  Suture  slightly  con- 
stricted. Periphery  of  the  last  whorl  strongly  inflated.  Base  short, 
well  rounded,  marked  by  the  feeble  continuations  of  the  axial  ribs 
and  22  wavy  incised  lines,  which  are  of  varying  width  and  spac- 
ing. Aperture  moderately  large,  subquadrate,  posterior  angle  ob- 
tuse ;  outer  lip  thin,  showing  the  external  sculpture  within ;  inner  lip 
oblique,  straight,  slightly  revolute;  parietal  wall  glazed  with  a 
moderately  thick  callus. 

The  type.  Cat.  No.  250627,  U.S.N.M.,  was  dredged  by  Mr.  Gripp, 
in  15  fathoms,  on  kelp  off  San  Diego  Bay.  It  has  lost  the  nucleus. 
The  Hi  whorls  remaining  measure — length,  12.5  mm.;  diameter, 
2.8  mm. 

TUBBONILLA  (PTRGI8CUS)  EVA,  ii«w  ipmIm. 

Plate  44,  fig.  6. 

Shell  small,  elongate  conic,  of  pale  brown  ground  color,  with  the 
incised  spiral  lines  red.  Nuclear  whorls  decollated.  Postnuclear 
whorls  gently  rounded,  on  the  posterior  three-quarters  of  the  shell 
sloping  more  abruptly  toward  the  suture,  marked  by  moderately 
strong,  well-rounded,  almost  vertical  axial  ribs,  of  which  22  occur 
upon  the  third  and  fourth,  24  upon  the  fifth,  and^26  upon  the  penulti- 
mate turn.  Intercostal  spaces  a  little  narrower  than  the  ribs,  crossed 
by  11  strongly  incised  spiral  grooves,  which  are  of  varying  width. 
Of  these  the  fourth,  seventh,  and  eleventh  are  of  equal  strength  and 
much  wider  than  any  of  the  rest;  the  remaining,  with  the  exceptioii 
of  the  sixth,  which  is  a  mere  incised  line,  are  of  almost  equal  strength. 
In  spacing  the  first  is  about  as  far  below  the  summit  as  that  is  dis- 
tant from  the  second,  and  these  two  spaces  are  a  little  wider  than 
the  spaces  between  the  third  and  fourth,  the  fifth  and  sixth,  and  the 
seventh  and  eighth,  which  are  equal  and  follow  next  in  strength,  the 
remaining  spaces  are  subequal  and  a  little  narrower.  Suture  quite 
strongly  constricted.  Periphery  of  the  last  whorl  inflated,  well 
rounded.  Base  moderately  long,  well  rounded,  marked  by  the  feeble 
continuations  of  the  axial  ribs,  which  become  evanescent  before 
reaching  the  middle  of  the  base,  and  1.^  subequally  spaced  incised 
spiral  lines,  of  which  the  first  three  below  the  periphery  are  inter- 
rupted by  the  ribs.  Aperture  oval,  posterior  angle  obtuse ;  outer  lip 
very  thin;  inner  lip  slightly  curved,  reflected  over  and  appressed  to 
the  base;  parietal  wall  covered  with  a  thin  callus. 

The  type.  Cat.  No.  250630,  U.S.N.M.,  was  dredged  by  Mr.  Gripp, 
on  kelp,  in  15  fathoms,  off  San  Diego  Bay.  It  has  lost  the  nucleus. 
The  seven  whorls  remaining  measure — ^length,  4.3  mm.;  diameter, 
1.2  mm. 
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TUBBONILLA  (PTRGISCUS)  ALMEJASBNSIS,  mw 

Plate  45,  fig.  10. 

Shell  slender,  elongate  conic,  milk  white.  Nuclear  whorls  decol- 
lated in  the  type  (see  end  of  description  for  this  character).  The 
early  postnuclear  whorls  are  flattened,  the  later  ones  well  rounded ; 
all  have  the  summit  feebly  shouldered.  The  whorls  are  ornamented 
by  very  regular  well  rounded  axial  ribs  which  become  somewhat  en- 
feebled toward  the  summit.  These  ribs  have  a  decided  protractive 
slant  on  the  early  whorls,  while  on  the  middle  turns  they  are  ver- 
tical, and  on  the  later  volutions  they  have  a  decidedly  retractive 
slant;  here,  too,  they  are  a  little  less  strong  and  less  regular  and 
much  more  closely  spaced.  Of  these  ribs  18  occur  upon  the  first  four 
of  the  remaining  turns,  20  upon  the  fifth,  22  upon  the  sixth,  24  upon 
the  seventh,  28  upon  the  eighth,  34  upon  the  ninth,  36  upon  the 
tenth,  and  about  52  upon  the  last  turn.  Intercostal  spaces  a  little 
narrower  than  the  ribs,  marked  by  15  fairly  equal  and  equally  spaced 
spiral  series  of  pits,  which  are  about  as  wide  as  the  spaces  that  sepa- 
rate th^n.  Of  these  pits  the  first  is  about  one-twelfth  the  distance 
between  the  first  basal  line  and  the  peripheral  series  of  pits  anterior 
to  the  summit.  On  the  last  whorl,  where  the  axial  ribs  become  de- 
cidedly enfeebled,  the  combination  of  the  axial  and  raised  spiral 
sculpture  gives  to  the  surface  a  thimble  pitted  appearance.  Suture 
of  the  early  whorls'  slightly  and  of  the  later  strongly  constricted. 
Periphery  of  the  last  whorl  well  rounded.  Base  attenuated,  marked 
by  the  very  feeble  continuations  of  the  axial  ribs,  and  12  incised 
spiral  lines,  which  are  of  irregular  strength  and  spacing.  Aperture 
broadly  oval;  posterior  angle  acute;  outer  lip  thin;  inner  lip  slightly 
curved,  decidedly  oblique,  revolute,  and  appressed  to.  the  attenu- 
ated base  for  almost  its  entire  length,  provided  with  a  strong  very 
oblique  fold  at  its  insertion;  parietal  wall  covered  by  a  very  thick 
callus. 

The  type,  Cat.  No.  266535,  U.S.N.M.,  was  dredged  in  shallow  water 
in  Almejas  Bay,  which  is  really  the  southern  arm  of  Magdalena  Bay, 
Lower  California.  The  type  had  lost  the  nucleus  and  probably  the 
first  postnuclear  turn,  the  12  whorls  remaining  measure — ^length, 
8  mm. ;  diameter,  1.1  mm.  Cat.  No.  267747  contains  two  additional 
specimens  dredged  in  shallow  water  in  Santa  Maria  Bay,  Lower 
California.  From  these  we  are  able  to  add  a  description  of  the 
nucleus.  Nuclear  whorls  2^,  well  rounded,  forming  a  moderately 
elevated  spire,  the  axis  of  which  is  at  right  angles  to  that  of  the 
succeeding  turns,  in  the  first  of  which  the  tilted  spire  is  one-fifth 
immersed. 
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TURBONILLA  (PTRGISCUS)  BABTOLOMENSIS,  imw  ipmIm. 

Plate  45,  fig.  6. 

Shell  conic,  yellow.  Nuclear  whorls  decollated.  Postnuclear  whorls 
appressed  at  the  summit,  flattened  in  the  middle,  except  the  last, 
which  is  inflated  and  strongly  rounded.  The  whorls  are  marked  by 
rather  strong,  well-rounded  axial  ribs,  which  are  slightly  retrac- 
tively  slanting  on  the  early  turns  and  decidedly  so  on  the  later 
volutions.  Intercostal  spaces  about  as  wide  as  the  ribs  marked  by 
12  deeply  incised  spiral  pits.  Of  these  the  fifth  is  a  mere  line,  while 
the  first  four,  the  sixth,  ninth,  and  tenth  are  about  twice  as  wide, 
and  the  eighth  and  ninth  and  eleventh  and  twelfth  form  deep  broad 
pits  fully  three  times  the  width  of  the  last.  Suture  moderately  con- 
stricted. Periphery  of  the  last  whorl  strongly  inflated,  well  rounded. 
Base  short,  inflated,  well  rounded,  marked  by  the  continuations  of 
the  axial  ribs,  which  extend  strongly  to  the  umbilical  area,  between 
which  poorly  defined  spiral  striations  may  be  seen.  Aperture  short, 
broadly  oval,  posterior  angle  obtuse;  outer  lip  thin,  showing  the 
external  sculpture  within ;  inner  lip  short,  partly  reflected,  free,  pro- 
vided with  an  obsolete  oblique  internal  fold  at  its  insertion ;  parietal 
wall  covered  by  a  very  thick  callus,  which  renders  the  peristome 
complete. 

The  type.  Cat.  No.  268729,  U.S.N.M.,  was  dredged  in  shallow 
water  in  San  Bartolome  Bay,  Lower  California.  It  has  lost  the 
nucleus,  the  nine  postnuclear  whorls  measure — ^length,  6.6  mm.; 
diameter,  1.6  mm. 

This  special  resembles  TurbonUla  (Pyrgiacua)  amricoma  Dall  and 
Bartsch  in  having  the  inflated  last  whorl  and  the  reddish  incised 
spiral  lines,  but  differs  markedly  from  it  in  shape  and  sculpture. 

TURBONILLA   (PYRGISCUS)    LAMNA,  new  spMlM. 

Plate  43,  fig.  1. 

Shell  regularly,  broadly  elongate  conic,  yellowish  white.  Nuclear 
whorls  2^  smooth,  forming  a  decidedly  depressed  helicoid  spire,  the 
axis  of  which  is  at  right  angles  to  that  of  the  succeeding  turns  in 
the  first  of  which  about  one- fourth  of  the  side  of  the  spire  is  im- 
mersed. Postnuclear  whorls  well  roimded,  appressed  at  the  smnmit, 
ornamented  by  weak,  distantly  spaced,  somewhat  protractive  axial 
ribs,  which  become  flattened  and  decidedly  enfeebled  near  the  sum- 
mit. Of  these  ribs  20  occur  upon  the  first  and  18  upon  the  re- 
maining turns.  Intercostal  spaces  about  three  times  as  wide  as 
the  ribs,  shallow,  crossed  by  13  slender  incised  spiral  lines  of  some- 
what varying  width.  Of  these  lines  the  first  to  fifth,  seventh  and 
twelfth  are  mere  incised  lines,  while  the  sixth,  eighth,  tenth,  and 
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eleventh  are  about  twice  as  wide  as  these,  and  the  ninth  and  thir- 
teenth are  double  the  width  of  the  last.  The  space  between  the 
summit  and  the  first  is  as  wide  as  the  space  between  the  eighth  and 
ninth,  which  is  doubly  as  wide  as  that  separating  the  first  five  lines, 
which  are  subequally  spaced.  The  spaces  between  the  eighth  and 
ninth,  ninth  and  t^ith,  tenth  and  eleventh,  and  eleventh  and  twelfth 
increase  steadily  in  width,  the  space  between  the  first  of  this  series 
being  about  one-half  as  wide  as  that  separating  the  last.  Suture 
moderately  constricted.  Periphery  of  the  last  whorl  angulated.  Base 
short,  well  rounded,  marked  by  the  feeble  continuations  of  the  axial 
ribs,  which  become  evanescent  before  reaching  the  middle  of  the 
base,  and  12  feebly  incised,  slender,  wavy,  spiral  striations,  which 
become  successively  weaker  and  closer  spaced  from  the  periphery 
toward  the  umbilical  area.  Aperture  subquadrate;  posterior  angle 
obtuse;  outer  lip  thin;  inner  lip  slender,  slightly  twisted,  provided 
with  a  very  oblique  fold  a  little  anterior  to  its  insertion;  parietal 
wall  glazed  with  a  thin  callu& 

The  type  and  an  additional  specimen,  Cat.  No.  268625  n.S.N.M. 
was  dredged  along  the  shore  of  Santa  Maria  Bay,  Lower  California. 
It  has  8^  postnuclear  whorls  and  measures — ^length,  5.2  mm.;  di- 
ameter, 1.6  mm. 

TURBONILLA  (PTRGISCUS)  MARIANA,  new  ipmIm. 

Plate  45,  fig.  9. 

Shell  very  slender,  elongate  conic,  light  horn  yellow  with  the 
anterior  half  of  the  base  and  a  narrow  band  about  one-fifth  of  the 
width  of  the  space  between  the  sutures  pale  brown.  The  band  is 
situated  about  its  own  width  posterior  to  the  periphery.  Nuclear 
whorls  decollated.  Postnuclear  whorls  flattened  very  high  between 
the  sutures,  narrowly  shouldered  at  the  siunmit,  marked  by  closely 
crowded,  quite  regular,  well  roimded,  almost  straight,  slightly  pro- 
tractive  axial  ribs  of  which  18  occur  upon  the  first  four  of  the  re- 
maining turns;  20  upon  the  fifth  to  seventh;  22  upon  the  eighth,  and 
26  upon  the  penultimate  whorl.  Intercostal  spaces  a  little  narrower 
than  the  ribs,  marked  by  18  strongly  incised,  subequal  and  subequally 
spaced  pits.  Suture  moderately  constricted.  Periphery  of  the  last 
whorl  well  rounded.  Base  attenuated,  well  rounded,  marked  by  the 
feeble  continuation  of  the  ribs  which  reach  to  the  umbilical  chink 
and  five  equal  and  equally  spaced,  moderately  broad,  shallow,  incised 
lines  of  a  rust  brown  color.  Aperture  elongate  oval ;  posterior  angle 
acute;  outer  lip  thin,  showing  the  external  sculpture  within;  inner 
lip  slender,  moderately  curved,  reflected  over  and  adnate  to  the 
attenuated  base  for  two-thirds  of  its  length  and  provided  with  a 
strong  oblique  fold  at  its  insertion ;  parietal  wall  covered  by  a  thick 
callus. 
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The  type,  Cat.  No.  2677226,  U.S.N.M.,  was  dredged  in  shallow 
water  in  Santa  Maria  Bay,  Lower  California.  It  has  lost  the  nucleus 
and  probably  the  first  two  postnuclear  turns;  the  nine  and  a  half 
remaining  whorls  measure — ^length,  5.9  mm. ;  diameter,  1  nun. 

TUBBONILLA  (PTBGISCUS)  LAZAROBNSI8.  n«w  ipmIm. 

Plate  45,  fig.  11. 

Shell  extremely  slender,  elongate  conic,  milk-white.  Nuclear 
whorls  decollated.  Postnuclear  whorls  flattened,  very  high  between 
the  sutures,  slightly  excurved  immediately  below  the  feebly  shoul- 
dered summit,  and  marked  by  very  regular  and  regularly  spaced 
well  rounded,  slightly  protractive  axial  ribs  of  which  20  occur  upon 
all  the  remaining  turns  excepting  the  last  two.  Of  these  the  penulti- 
mate has  24  and  the  last  32.  Intercostal  spaces  a  little  narrower  than 
the  ribs,  marked  by  17  spiral  series  of  pits  of  which  the  first  16  are 
subequal  and  subequally  spaced.  The  last,  the  peripheral  pit  is  a 
little  wider  than  the  rest  and  separated  from  the  sixteenth  by  a  space 
about  five  times  as  wide  as  those  separating  the  other  pits.  The  first 
pit  is  about  as  far  anterior  to  the  suipmit  as  the  sixteenth  is  distant 
from  the  seventeenth.  Suture  slightly  contracted.  Periphery  of  the 
last  whorl  well  rounded.  Base  attenuated  marked  by  the  very  feeble 
continuation  of  the  axial  ribs  and  eight  wavy  incised  spiral  lines 
which  are  of  about  the  same  strength  but  not  of  equal  spacing.  A 
broad  band  separates  the  peripheral  line  of  pits  from  the  first  basal 
line;  the  next  three  lines  are  closely  and  equally  spaced,  while  the 
fourth  is  a  little  farther  from -the  third  than  that  is  from  the  second 
and  the  distance  between  the  fourth  and  fifth  is  in  equal  proportions 
greater  than  that  between  the  third  and  fourth.  The  rest  are  again 
narrowly  and  about  equally  spaced.  Aperture  elongate  oval;  pos- 
terior angle  acute;  outer  lip  thin  showing  the  external  sculpture 
within  by  transmitted  light:  inner  lip  slightly  curved  reflected  and 
appressed  to  the  att^iuated  base  for  almost  its  entire  length,  pro- 
vided with  a  very  oblique,  strong  fold  at  its  insertion ;  parietal  wall 
glazed  by  a  thin  callus. 

The  type,  Cat.  No.  267742  U.S.N.M.,  was  dredged  in  shallow 
water  off  Lazaro  Point,  Santa  Maria  Bay,  Lower  California.  It  has 
lost  the  nucleus  and  probably  the  first  8  posteuclear  turns,  the  9J 
remaining  measure — ^length,  5.8  mm. ;  diameter,  0.85  mm. 

This  species  is  nearest  related  to  TurbomUa  (Pyrgiscus)  mariana 
Bartsch  from  which  it  differs  by  its  much  more  slender  form  and 
spiral  sculpture* 
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TUBBONILLA  (PTRGI8CU8)  COBTBZI,  new  ipmIm. 

Plate  45,  flg.  12 ;  plate  42,  flg.  7. 

Shell  rather  large,  elongate  conic,  pale  yellowish  brown.  Nuclear 
whorls  2i,  well  rounded,  forming  a  decidedly  depressed  helicoid  spire, 
the  axis  of  which  is  at  right  angles  to  that  of  the  succeeding  turns 
in  the  first  of  which  the  tilted  edge  is  about  one-fifth  immersed. 
Early  postnuclear  whorls  well  rounded,  the  later  ones  almost  flat- 
tened, all  appressed  at  the  summit  and  marked  by  slender,  well- 
rounded,  low,  decidedly  retractive  axial  ribs,  of  which  24  occur  upon 
the  first  four  turns,  22  upon  the  fifth  and  sixth,  26  upon  the  penulti- 
mate, and  80  upon  the  last  turn.  These  ribs  become  somewhat  en- 
feebled and  expanded  toward  the  summit.  Intercostal  spaces  about 
two  times  as  wide  as  the  ribs,  crossed  by  seven  spiral  series  of  pits, 
of  which  the  second,  third,  sixth,  and  seventh  are  equal  and  stronger 
than  the  rest;  the  other  three  being  about  half  as  wide  and  equaL 
In  addition  to  the  above  sculpture  the  entire  spire  is  marked  by  fine 
incremental  lines  and  equally  fine  spiral  striations,  the  com- 
binations of  which  give  to  the  surface  a  clothlike  texture. 
Suture  feebly  impressed.  Periphery  of  the  last  whorl  well  rounded. 
Base  moderately  long,  strongly  rounded,  marked  by  incremen- 
tal lines  and  8  rather  broad,  somewhat  wavy,  subequal,  and 
subequally  spaced  spiral  lines.  The  white  color  of  these  and  the 
incised  stronger  lines  on  the  spire  stand  out  in  marked  contrast  to 
the  ground  color.  Aperture  elongate  oval ;  slightly  effuse  anteriorly ; 
posterior  angle  acute;  outer  lip  thin,  showing  the  external  sculpture 
within;  inner  lip  almost  straight,  slightly  revolute;  parietal  wall 
glazed  with  a  thin  callus. 

The  type  and  two  additional  specimens.  Cat.  No.  267722, 
U.S.N.M.,  were  dredged  in  shallow  water  in  Santa  Maria  Bay,  Lower 
California.  The  type  is  an  adolescent  specimen  and  has  8f  post- 
nuclear  turns,  and  measures — ^length,  6.5  mm. ;  diameter,  1.9  mm. 

One  of  the  other  specimens  is  adult,  but  has  lost  the  nucleus  and 
probably  the  first  three  postnuclear  turns.  The  eight  remaining 
measure — ^length,  8.3  mm.;  diameter,  2.5  mm.  This  specimen  also 
enables  us  to  say  that  the  last  whorl  is  inflated  and  that  the  axial 
ribs  become  obsolete  on  this  turn. 

TUBBONnLLA  (PTBGISCU8)  TECALCO.  new  ipmIm. 

Plate  45,  flg.  4. 

Shell  broadly  elongate  conic,  milk  white.  Nuclear  whorls  2i,  well 
rounded,  forming  a  decidedly  depressed  helicoid  spire,  having  its 
axis  at  right  angles  to  that  of  the  succeeding  turns,  in  the  first  of  which 
it  is  about  one-fourth  immersed.  Postnuclear  whorls  flattened  in  the 
middle,  weakly  rounded  at  the  summit,  marked  by  very  regular. 
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well-rounded,  narrow,  almost  straight,  slightly  protractive  axial 
ribs,  of  which  18  occur  upon  all  the  turns.  Intercostal  spaces  about 
2i  times  as  wide  as  the  ribs,  crossed  by  9  incised  spiral  lines,  of  which 
the  third  and  ninth  are  equal,  and  fully  doubly  as  wide  as  the  sec- 
ond, fourth,  and  eighth,  which  are  also  equal,  the  rest  being  well- 
incised,  slender  striations.  In  spacing  the  first  is  about  as  far  an- 
terior to  the  summit  as  it  is  distant  from  the  second,  and  the  second 
is  an  equal  distance  from  the  third;  the  third,  fourth,  eighth,  and 
ninth  have  about  the  same  spacing,  while  the  space  between  the 
fourth  and  fifth  and  seventh  and  eighth  is  only  about  one-half  as 
wide,  the  combined  spaces  between  the  fifth  and  seventh  are  about 
equal  to  one  of  the  spaces  of  the  last-mentioned  group,  the  sixth 
spiral  giving  a  little  wider  spacing  to  the  area  between  the  fifth  and 
sixth  than  the  sixth  and  seventh.  Suture  moderately  constricted. 
Periphery  of  the  last  whorl  obtusely  angulated.  Base  short,  well 
rounded,  marked  by  the  feeble  continuations  of  the  axial  ribs,  which 
become  evanescent  on  its  middle,  and  nine  very  slender  and  almost 
equally  spaced,  incised  lines.  Aperture  subquadrate.  Posterior 
angle  obtuse  (outer  lip  badly  fractured) ;  inner  lip  very  thick  and 
provided  with  a  strong  oblique  fold  a  little  anterior  to  its  insertion; 
parietal  wall  glazed  with  a  thin  callus. 

The  type,  an  adolescent  specimen.  Cat.  No.  268731,  U.S.N.M.,  was 
dredged  by  the  U.  S.  Bureau  of  Fisheries  steamer  Albatross  at  sta- 
tion 5678  off  Redondo  Point,  Magdalena  Bay,  Lower  California,  in 
l^  fathoms,  on  broken-shell  bottom.  It  has  7^  postnuclear  whorls 
and  measures — length,  3.9  mm. ;  diameter,  1.25  mm.  Cat.  No.  267748, 
U.S.N.M.,  contains  an  adult  specimen  dredged  in  shallow  water  in 
Santa  Maria  Bay,  Lower  California,  which  has  lost  the  nucleus  and 
probably  the  first  three  postnuclear  turns,  the  7^  remaining  meas- 
ure— ^length,  5.3  mm. ;  diameter,  1.8  mm. 

TUBBOKILLA  (PTBGISCUS)  C0BS0EN8IS.  new  fpMlM. 

Plate  45,  fig.  8. 

Shell  elongate  conic,  pale  yellowish  brown.  Nuclear  whorls  2^, 
well  rounded,  forming  a  very  depressed  helicoid  spire,  the  axis  of 
which  is  at  right  angles  to  that  of  the  succeeding  turns  in  the  first  of 
which  it  is  about  one-fourth  immersed.  Postnuclear  whorls  flattened 
in  the  middle,  slightly  shouldered  at  the  summit,  marked  by  rather 
low,  narrow,  well-rounded,  slightly  retractively  slanting  axial  ribs, 
of  which  18  occur  upon  the  first,  16  upon  the  second  to  fourth,  and  18 
upon  the  remaining  turns.  The  ribs  become  slightly  flattened  and  en- 
feebled toward  the  summit.  Intercostal  spaces  about  2^  times  as  wide 
as  the  ribs  crossed  by  nine  almost  equally  spaced  incised  spiral  grooves, 
the  first  of  which  is  about  as  far  anterior  to  the  summit  as  that  is 
66008*— Proc.N.M.vol.52— 17 42 
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distant  from  the  second.  Of  these  lines  the  first  and  second  are  the 
weakest,  while  the  fourth  and  ninth  are  the  strongest,  the  rest  being 
intermediate.  In  addition  to  this  sculpture  there  are  many  fine  in- 
cremental lines  and  equally  fine  spiral  striations  on  the  spire  which 
give  the  surface  a  fine  clothlike  texture.  Suture  well  impressed. 
Periphery  of  the  last  whorl  well  rounded.  Base  short,  strcmgly 
rounded,  marked  by  the  feeble  continuations  of  the  axial  ribs,  which 
become  evanescent  before  reaching  its  middle,  and  ei^t  almost  equal 
and  equally  spaced  incised  spiral  lines.  Aperture  broadly  oval; 
posterior  angle  acute;  outer  lip  thin,  showing  the  external  sculpture 
within;  inner  lip  almost  straight,  oblique,  somewhat  revolute,  and 
provided  with  a  strong  fold  a  little  anterior  to  its  insertion ;  parietal 
wall  covered  with  a  thick  callus. 

The  type  and  four  additional  specimens,  Cat.  No.  267722a, 
XJ.S.N.M.,  were  dredged  in  shallow  water  in  Santa  Maria  Bay,,Lower 
California.  The  type  has  9^  postnuclear  whorls  and  measures — 
length,  6.1  mm. ;  diameter,  1.7  mm.  Cat.  No.  268730,  U.S.N.M.,  con- 
tains another  specimen  dredged  by  the  U.  S.  Bureau  of  Fisheries 
steamer  Albatross  at  station  6678  off  Bedondo  Point,  Magdalena  Bay, 
Lower  California. 

TUBBONILLA  (PTBGI8CU8)  BABGEBTI.  new  fpMlM. 
Plate  46,  fig.  2. 

Shell  elongate  conic,  light  yellow  horn  colored.  Nuclear  whorls 
2i,  well  rounded,  forming  a  decidedly  depressed  helicoid  spire, 
the  axis  of  which  is  at  right  angles  to  that  of  the  succeeding 
whorls,  in  the  first  of  which  the  tilted  edge  of  the  nucleus  is  about 
one-fifth  immersed.  Postnuclear  whorls  flattened,  slopingly  shoul- 
dred  toward  the  summit,  marked  by  distinctly  spaced,  well-rounded, 
very  regular,  slightly  retractively  slanting  axial  ribs  of  which  18 
occur  upon  the  first  five  and  20  upon  the  remaining  turns.  These  ribs 
become  decidedly  enfeebled  and  somewhat  flattened  toward  the  sum- 
mit. Intercostal  spaces  about  twice  as  wide  as  the  ribs  crossed  by 
12  incised  spiral  lines  of  which  the  first  to  fourth,  and  the  sixth, 
ninth,  and  tenth  are  mei^  striations  while  the  fifth,  seventh,  eighth, 
eleventh,  and  twelfth  are  subequal  and  much  stronger.  The  widest 
space  is  between  the  tenth  and  eleventh  line,  the  rest  of  the  spacing 
is  subequal,  excepting  the  first  four  lines  below  the  summit,  which  are 
a  little  more  closely  crowded.  Suture  strongly  constricted.  Periph- 
ery of  the  last  whorl  well  rounded.  Base  short,  well  rounded,  marked 
by  the  feeble  continuation  of  the  axial  ribs  which  become  evanescent 
before  reaching  the  middle  of  the  base  and  16  rather  closely  crowded 
finely  incised  spiral  lines,  the  first  of  which  is  considerably  anterior 
to  the  first  series  of  supraperipheral  pits.    Aperture  large,  broadly 
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oval;  posterior  angle  obtuse;  outer  lip  thin,  showing  the  external 
sculpture  within;  inner  lip  stout,  sli^tly  curved  and  somewhat 
revolute,  provided  with  a  moderately  strong  oblique  fold  a  little  an- 
tericNT  to  its  inserti<»u    Parietal  wall  covered  with  a  thin  callus. 

The  type,  Cat.  No.  267744a,  U.S.N.M.,  was  collected  in  shaUow 
water  in  Santa  Maria  Bay,  Lower  California.  It  has  nine  post- 
nuclear  whorls  and  measures — ^length,  4.8  mm. ;  diameter,  1.4  mm. 

TUBBONILLA  (FTBGI8CU8)  ULLOA.  new  wpteim, 

Plate  43,  fig.  4. 

Shell  elongate  conic,  yeUowisb  white.  Nuclear  whorls  and  all  but 
the  last  5^  postnuclear  turns  decollated.  The  whorls  remaining  are 
flattened,  almost  appressed  at  the  sunmiit,  marked  by  18  quite  regular, 
slightly  protractively  slanting,  well-rounded  axial  ribs.  Intercostal 
spaces  shallow,  about  two  times  as  wide  as  the  ribs,  crossed  by  eight 
incised  spiral  grooves,  of  which  the  second;  third,  seventh,  and  eighth 
are  of  equal  width  and  much  stronger  than  the  rest;  the  remaining 
four  are  also  of  equal  width,  but  only  about  one-fourth  as  wide  as  the 
rest  The  spaces  between  the  first  and  second  and  second  and  third 
are  equal  and  almost  doubly  as  wide  as  those  between  the  summit  and 
the  first,  the  third  and  fourth,  and  sixth  and  seventh ;  the  space  be- 
tween the  seventh  and  eighth  is  a  trifle  narrower  than  the  last  men- 
tioned, and  those  between  the  fourth  and  fifth  and  fifth  and  sixth 
are  a  little  less  wide  than  this.  Suture  moderately  constricted. 
Periphery  of  the  last  whorl  well  rounded.  Base  moderately  long, 
well  rounded,  marked  by  the  feeble  continuations  of  the  axial  ribs, 
which  become  evanescent  before  reaching  the  middle  of  the  base, 
and  11  strongly  incised  subequally  spaced  lines.  These  is  a  broad 
smooth  band  below  the  periphery  equal  to  the  space  between  the  first 
and  second  incised  line  on  the  spire  of  the  last  whorl.  Aperture 
broadly  oval,  posterior  angle  acute;  outer  lip  thin,  showing  the  ex- 
ternal sculpture  within ;  inner  lip  slender,  very  oblique,  and  decidedly 
revolute,  provided  with  a  moderately  strong  fold  immediately  below 
the  insertion ;  parietal  wall  covered  by  a  thick  callus. 

The  type.  Cat.  No.  267744«,  U.S.N.M.,  was  dredged  in  shallow 
water  in  Santa  Maria  Bay,  Lower  California.  It  consists  of  a  little 
more  than  the  last  five  whorls  and  measures — ^length,  4  mm. ;  diam- 
eter, 1.2  mm. 


TUBBONILLA  (PTBGISCTJS)  CABRILLOI.  M 

Plate  45,  fig.  3. 

Shell  broadly  elongate  conic,  pale  yellow  horn  colored.  Nuclear 
whorls  2^,  well  roimded,  forming  a  decidedly  depressed  helicoid  spire 
having  its  axis  at  right  angles  to  that  of  the  succeeding  whorls,  in 
the  first  of  which  the  tilted  edge  is  about  one-fourth  immersed. 
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Postnuclear  whorls  strongly  roundly  shouldered  at  the  summit,  flat- 
tened in  the  middle,  crossed  by  strong  sublamellar,  slightly  protrac- 
tively  slanting  axial  ribs,  of  which  16  occur  upon  the  first  and  seocmd 
and  18  upon  the  remaining  turns,  excepting  the  last,  which  has  20. 
Intercostal  spaces  about  one  and  one-half  times  as  wide  as  the  ribs, 
crossed  by  11  incised  spiral  lines,  of  which  the  first  three  are  mere 
striations,  while  the  fourth  and  the  peripheral  are  wider  than  the 
rest,  whidi  are  about  half  their  width.    Suture  rather  strongly  con- 
stricted.   Periphery  of  the  last  whorl  well  roimded.     Base  short, 
narrowly  umbilicated,  marked  by  the  feeble  continuations  of  the  axial 
ribs,  which  become  evanescent  before  reaching  the  middle  of  the 
base  and  seven  equal  incised  spiral  lines,  of  which  the  first  three 
occupy  about  as  much  space  as  that  separating  the  third  from  the 
fourth;  the  rest  become  successively  closer  spaced  anteriorly.    The 
space  between  the  first  basal  line  and  the  peripheral  pit  is  a  very 
broad  smooth  band.    Aperture  very  broadly  oval;  posterior  angle 
acute;  outer  lip  thin,  showing  the  external  sculpture  within;  inner 
lip  thin,  slightly  curved  and  somewhat  revolute,  provided  with  a 
weak  oblique  fold  at  its  insertion ;  parietal  wall  covered  with  a  thick 
callus. 

The  type.  Cat  No.  268738  XT.S.N.M.,  was  dredged  by  the  U.  S. 
Bureau  of  Fisheries  steamer  Albatroaa  at  station  5678  off  Bedondo 
Point,  Magdalena  Bay,  Lower  California,  in  18^  fathoms,  on  broken- 
shell  bottom.  It  has  9^  postnuclear  whorls  and  measures — ^length, 
5.6  mm. ;  diameter,  1.6  mm. 

TURBONHXA  (CINOUIillTA)  VRDBlfBTA,  mew  apeelMk 

Plate  46,  flg.  1. 

Shell  elongate-conic,  yellowish  white,  semi-translucent.  Nuclear 
whorls  deeply  obliquely  immersed  in  the  first  of  the  succeeeding  turns 
above  which  only  the  tilted  edge  of  the  last  volution  projects.  Poet- 
nuclear  whorls  well  rounded,  the  first  smooth,  the  second  with  2, 
and  the  next  three  with  3  spiral  keels,  while  the  rest  have  4  between 
the  summit  and  the  suture.  The  summits  of  the  whorls  are  feebly 
shouldered ;  the  first  spiral  keels  fall  on  the  anterior  termination  of 
the  posterior  third  of  the  whorls  between  the  summit  and  the  suture, 
the  space  between  the  summit  and  this  keel  being  concave.  The 
second  and  third  keels  are  as  strong  as  the  first  and  are  separated 
from  each  other  by  a  space  a  little  more  than  half  the  width  of  that 
between  the  first  and  the  summit,  while  the  fourth  keel  is  separated 
from  the  third  by  only  half  that  space.  The  entire  surface  of  the 
spire,  excepting  the  summit  of  the  keels  is  crossed  by  numerous 
closely  spaced  very  slender  axial  threads  and  microscopic  spiral 
striations.     Suture  strongly  constricted.    Periphery  well  rounded. 
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Base  moderately  long,  well  rounded,  marked  by  the  fine  axial  incre- 
mental threads,  and  closely  spaced,  fine,  waTy,  spiral  striations.  Aper- 
ture broadly  oval,  somewhat  effuse  anteriorly;  posterior  angle  acute; 
outer  lip  thin  lowing  the  external  sculpture  within  and  rendered 
sinuous  at  the  edge  by  the  strong  markings;  inner  lip  very  slender, 
strongly  curved,  reflected  over,  and  appressed  to  the  base  for  half  its 
length;  parietal  wall  covered  by  a  thin  callus. 

The  type,  and  42  specimens,  Cat.  No.  267740,  were  dredged  in  shal- 
low water  in  Santa  Maria  Bay,  Lower  California.  The  type  has  8J 
postnuclear  whorls  and  measures — ^length,  6.7  nmL ;  diameter,  1.6 
mm.  Cat.  No.  266636  U.S.N.M.  contains  another  specimen  dredged 
in  shallow  water  in  Magdalena  Bay,  Lower  California,  and  Cat. 
No.  268640  U.S.N.M.  contains  three  dredged  by  the  U.  S.  Bureau  of 
Fisheries  steamer  Albatross  at  station  6678,  off  Bedondo  Point, 
Magdalena  Bay,  Lower  California,  in  13^  fathoms  on  broken  shell 
bottom. 

TUBBONILLA  (MORMULA)  SBBASTIANI,  IMW  fpMlM. 
Plate  42,  fig.  9. 

Shell  large,  elongate-conic,  pale  brown.  Nuclear  whorls  2^,  de- 
cidedly depressed  helicoid,  having  their  axis  at  right  angles  to  that 
of  the  succeeding  turns,  in  the  first  of  which  the  tilted  edge  is  about 
one- fourth  immersed.  Postnuclear  whorls  well  roimded,  almost  ap- 
pressed at  the  summit,  crossed  by  well-rounded,  sublameUar,  slightly 
protractively  slanting  axial  ribs,  of  which  18  occur  upon  the  first, 
16  upon  the  second  to  seventh,  18  upon  the  eighth  to  tenth,  and  20 
upon  the  remaining  turns.  In  addition  to  the  axial  ribs  the  whorls 
are  marked  at  irregular  intervals  by  rather  ill-defined  varices. 
Intercostal  spaces  about  three  times  as  wide  as  the  ribs  crossed  by 
14  incised  spiral  lines,  of  which  the  fourth,  sixth,  and  fourteenth  are 
equal  and  much  stronger  than  the  rest  These  are  followed  by  the 
second,  eighth,  eleventh,  and  thirteenth,  which  are  also  of  equal 
width  but  only  about  half  as  wide.  The  rest  are  also  subequal  and 
about  half  as  strong  as  the  last  named  series.  Suture  moderately  con- 
stricted. Periphery  obscurely  angulated.  Base  short,  well-rounded, 
marked  only  by  incremental  lines  and  eight  strong,  incised,  spiral 
lines  which  decrease  successively  in  spacing  from  the  periphery  ante- 
riorly. Aperture  small,  subquadrate;  posterior  angle  obtuse;  outer 
lip  very  thick,  reenforced  within  by  three  spiral  lamellae  of  which 
the  posterior  two  are  very  strong  while  the  anterior  one  is  feeble. 
The  median  fold  is  about  opposite  the  periphery  of  the  last  whorl, 
while  the  posterior  divides  the  space  between  this  and  the  posterior 
angle  of  the  aperture  in  two  equal  parts.  The  anterior  is  a  trifle 
farther  from  the  median  than  that  is  from  the  posterior  fold.    Inner 


Digitized  by 


Google 


662  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  tol.62. 

lip  very  thick,  almost  straight,  provided  with  an  obscure,  very  oblique 
fold  a  little  anterior  to  its  insertion;  parietal  wall  glazed  by  a  thin 
callus. 

The  type  Cat  No.  268634  U.S.NJtf.  was  dredged  by  the  U.  S. 
Bureau  of  Fisheries  steamer  Albatroes  at  station  5678,  off  Bedondo 
Point,  Magdal^ia  Bay,  Lower  California.  It  has  14  postnuclear 
whorls  and  measures — ^length,  10  mm. ;  diameter,  2  mm. 

Ugabtva,  new  subgenus. 

TurbonUlas  with  a  fold  on  the  parietal  wall. 
Type. — Turhofidlla  (Ugartea)  juani  Bartsch. 


TUBBONILLA  (UGABTBA)  JUANI,  Be 
Plate  43,  fig.  6. 

Shell  broadly  elongate  conic,  bluish  white.  Nuclear  whorls  at  least 
2,  planorboid,  having  their  axis  almost  at  right  angles  to  that  of  the 
succeeding  turns,  in  the  first  of  which  they  are  about  half  immersed. 
Postnuclear  whorls  appressed  at  the  summit  with  a  strong  sloping 
shoulder,  which  extends  over  the  posterior  fourth  of  the  space  be- 
tween the  summit  and  the  suture,  the  rest  flattened ;  marked  by  strong, 
rounded,  distantly  spaced,  almost  vertical,  axial  ribs  of  which  14 
occur  upon  the  first  and  12  upon  all  the  remaining,  excepting  the 
last,  which  has  14.  The  ribs  form  cusps  at  the  anterior  angle  of  the 
shoulder,  anterior  to  which  they  beccnne  enfeebled.  Intercostal 
spaces  shallow,  about  2J  times  as  wide  as  the  ribs,  marked  by  closely 
spaced  miscroscopic  spiral  striations  (Hily.  Immediately  behind  the 
aperture  on  the  last  turn  the  ribs  become  obsolete.  Suture  moder- 
ately impressed.  Periphery  of  the  last  whorl  rounded.  Base  pro- 
longed, marked  by  the  continuation  of  the  axial  ribs,  which  become 
evanescent  before  reaching  the  middle.  Aperture  narrowly  oval; 
posterior  angle  acute;  outer  lip  thick  within,  provided  witii  three 
lamellar  denticles  on  the  inner  surface;  inner  lip  short,  strong  de- 
cidedly revolute  continuing  posteriorly  into  the  very  strong  parietal 
callus,  which  becomes  disjunct  from  the  preceding  whorl  at  the  outer 
edge,  which  renders  the  peritreme  ccwnplete.  The  inner  lip  is  pro- 
vided with  a  strong  oblique  fold  at  its  insertion,  while  the  parietal 
wall  bears  a  short  fold  about  halfway  between  this  and  the  posterior 
angle  of  the  aperture. 

The  type  and  another  specimen.  Cat.  No.  268638,  U.S.N.M.,  were 
collected  by  the  U.  S.  Bureau  of  Fisheries  steamer  Albatross  at  sta- 
tion 5678,  off  Redondo  Point,  Magdalena  Bay,  Lower  California  in 
13i  fathoms  on  broken  shell  bottom.  The  type  has  seven  postnuclear 
whorls  and  measures — ^length,  4.2  mm. ;  diameter,  1.3  mm. 
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TUBBONILLA  (MORMULA)  VI8CAIN0I.  new  fpMlM. 

Plate  43,  fig.  3. 

Shell  elongate-conic,  yellowish-white.  Nuclear  whorls  two,  well 
rounded,  forming  a  moderately  elevated  helicoid  spire,  the  axis  of 
which  is  at  right  angles  to  that  of  the  succeeding  turns,  in  the  first 
of  which  the  tilted  edge  is  about  one-third  immersed.  Postnuclear 
whorls  well  rounded,  almost  appressed  at  the  summit,  crossed  by 
strong,  low,  well-rounded,  distantly  spaced,  protractive  axial  ribs,  of 
which  14  occur  upon  the  first  and  second,  16  upon  the  third  to  sixth, 
and  18  upon  the  remaining  turns.  In  addition  to  the  ribs  the  whorls 
are  marked  at  irregular  intervals  by  rather  strong  varices.  Inter- 
costal spaces  about  three  times  as  wide  as  the  ribs,  crossed  by  five 
spiral  pits,  which,  if  the  second  were  a  little  more  anterior,  would 
divide  the  space  between  the  summit  and  the  fifth  pit,  which  is  at  the 
periphery,  into  five  equal  spaces.  The  spaces  between  these  slender 
pits  are  crossed  by  many  very  fine  spiral  striations,  of  which  there 
are  about  13  between  the  summit  and  the  first  pit,  5  between  the  first 
and  second,  9  between  the  second  and  third,  11  between  the  third 
and  fourth,  and  6  between  the  fourth  and  peripheral  pit.  Suture 
moderately  constricted.  Periphery  of  the  last  whorl  well  rounded, 
base  short,  well  rounded,  marked  by  the  feeble  continuations  of  the 
axial  ribs,  which  become  evanescent  before  reaching  the  middle  of 
the  base  and  many  fine  wavy  spiral  striations  which  agree  with  those 
on  the  spire  in  strength  and  spacing.  Aperture  short,  subquadrate, 
posterior  angle  obtuse ;  outer  lip  thin,  showing  the  external  sculpture 
within,  reenf orced  within  by  four  slender  spiral  lamellse,  two  of 
which  are  anterior  and  two  posterior  to  the  periphery;  inner  lip 
slightly  flexuose,  almost  straight,  and  somewhat  revolute;  parietal 
wall  glazed  with  a  very  thin  callus. 

The  type  Cat.  No.  268734  U.S.N.M.  was  dredged  by  the  U.  S. 
Bureau  of  Fisheries  steamer  Albatross  at  station  5678,  off  Bedondo 
Point,  Magdalena  Bay,  Lower  California,  in  13^  fathoms  on  broken 
shell  bottom.  The  type  has  nine  postnuclear  whorls  and  measures — 
length,  4.3  mm. ;  diameter,  1.2  mm. 

ODOSTOMIA  (CHRTSALUDA)  TARAVAU*  IMW  ■jiriii. 

Plate  46,  fig.  3. 

Shell  elongate-conic,  semitransparent,  bluish  white.  Nuclear 
whorls,  at  least  2,  well  rounded,  forming  a  planorboid  spire,  the  axis 
of  which  is  almost  at  right  angles  to  that  of  the  succeeding  turns,  in, 
the  first  of  which  the  nuclear  spire  is  about  half  obliquely  immersed. 
Postnuclear  whorls  flattened,  narrowly,  tabulatedly  shouldered  at  the 
summit,  marked  by  strong,  well-rounded,  retractive  axial  ribs,  of 
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which  18  occur  upon  the  first  and  16  upon  the  remaining  whorls, 
except  the  last,  which  has  20.  These  ribs  pass  prominently  from  the 
shoulder  to  the  peripheral  sulcus.  In  addition  to  the  axial  sculpture 
the  first  4  turns  are  crossed  by  4  equal  and  equally  spaced,  flattened 
spiral  cords,  which  are  about  as  wide  as  the  spaces  that  separate 
them.  On  the  rest  of  the  turns  the  subperipheral  cord  comes  into 
the  suture  and  on  the  penultimate  whorl  forms  a  well-developed 
6-8piral  cord  on  the  spire.  The  spaces  enclosed  by  the  axial  ribs 
and  spiral  cords  are  deeply  impressed  oblong  pits,  while  the  junction 
of  the  ribs  and  spiral  cords  form  well-rounded  tubercles.  Suture  of 
the  early  turns,  where  the  fifth  spiral  is  still  below  the  summit  of 
the  succeeding  turn,  deeply  channeled,  less  so  on  the  later  whorls. 
Periphery  of  the  last  turn  strongly  rounded.  Base  short,  inflated, 
strongly  rounded,  marked  by  nine  strong,  rounded,  spiral  cords  whidi 
are  almost  equal  and  as  wide  as  the  spaces  that  separate  theuL  The 
grooves  between  these  spiral  cords  are  crossed  by  nimierous  slender 
axial  riblets.  Aperture  oval;  posterior  angle  obtuse;  outer  lip  thin 
rendered  sinuous  by  the  external  sculpture ;  inner  lip  slender,  thin, 
somewhat  revolute,  provided  with  a  strong  oblique  fold  at  its  inser- 
tion.   Parietal  wall  covered  by  a  thin  callus. 

The  type,  Cat.  No.  267743^5  U.S.N.M.  was  dredged  in  shallow  water 
in  Santa  Maria  Bay,  Lower  California.  It  has  seven  postnuclear 
whorls  and  measures — ^length,  3.8  mm. ;  diameter,  1.8  mm. 

Another  specimen.  Cat.  No.  268635  U.S.N.M.  was  dredged  by  the 
XJ.  S.  Bureau  of  Fisheries  steamer  Albatross  at  station  6678,  off 
Bedondo  Point,  Magdalena  Bay,  Lower  California,  in  13^  fathoms, 
on  broken  shell  bottom. 

ODOSTOMIA  <CHBT8ALLIDA)  8ANTAMASIEN8I8.  imw  fpMlM. 
Plate  46,  flg.  1. 

Shell  stout,  oval,  yellowish  white.  Nuclear  whorls  decollated,  the 
pit  left  in  the  apex  of  the  type  shows  that  it  must  have  been  strongly 
immersed  in  the  first  of  the  postnuclear  tuma  Postnuclear  whorls 
strongly  rounded,  feebly  shouldered  at  the  summit,  marked  by 
rather  slender  axial  ribs,  of  which  20  occur  upon  all  the  turns.  In 
addition  to  the  axial  ribs  the  whorls  are  marked  by  6  spiral  cords, 
which  are  a  little  stronger  than  the  ribs.  The  cords  are  about  as 
wide  as  the  spaces  that  separate  them,  their  junctions  with  the  ribs 
form  rounded  tubercles,  while  the  spaces  inclosed  between  them  are 
strongly  impressed  concaved  pits.  Suture  not  channeled.  Base 
rather  long,  somewhat  inflated,  well  roimded,  marked  by  10  strong 
spiral  cords,  which  decrease  in  size  gradually  and  regularly  from  the 
periphery  to  the  umbilical  chink.  The  grooves  between  these  spiral 
cords,  which  are  about  equal  to  the  cords  in  width,  are  armed  by 
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numerous  slender  axial  ribleta  Apertare  oval,  decidedly  effuse  an- 
teriorly; posterior  angle  acute;  outer  lip  thin,  rendered  wavy  at  the 
edge  by  the  external  sculpture;  inner  lip  long,  oblique,  curved,  some- 
what revolute,  provided  with  a  strong  oblique  fold  at  its  insertion ; 
parietal  wall  covered  by  a  moderately  thick  callus. 

The  type,  Cat.  No.  266180,  U.S.N.M:,  was  dredged  in  shallow 
water  in  Santa  Maria  Bay,  lower  California.  It  has  ^  postnuclear 
whorls  and  measures,  length,  3.5  mm. ;  diameter,  1.9  mm. 

ODOSTOMIA  (EVALEA)  VALEROI.  new  ipmIm. 

Plate  46,  fig.  7. 

Shell  ovate,  narrowly  umbilicated,  thm,  bluish  white.  Nuclear 
whorls  smaU,  completely,  deeply,  obliquely  immersed  in  the  first  of 
the  succeeding  turns.  Postnuclear  whorls  inflated,  strongly  rounded, 
appressed  at  the  summit,  crossed  by  numerous  very  fine,  closely 
spaced  spiral  striations.  Suture  moderately  constricted.  Periphery 
of  the  last  whorl  inflated,  well  roimded.  Base  short,  inflated, 
strongly  rounded,  narrowly  umbilicated.  Aperture  broadly  oval; 
posterior  angle  obtuse;  outer  lip  thin,  protracted  between  the  summit 
and  periphery  to  form  a  claw-like  element;  inner  lip  decidedly 
curved,  slender,  and  somewhat  revolute,  provided  with  a  strong 
oblique  fold  at  its  insertion ;  parietal  wall  glazed  with  a  thin  callus. 

The  type  and  another  specimen.  Cat.  No.  266545,  U.S.N.M.,  were 
dredged  in  shallow  water  in  Magdalena  Bay,  lower  California.  The 
type  has  five  postnuclear  whorls  and  measures,  length,  3  nmi ;  diame- 
ter, 1.7  mm.  Six  additional  specimens.  Cat.  No.  267754,  U.S.N.M., 
were  dredged  in  shallow  water  in  Santa  Maria  Bay,  lower  California. 

ODOSTOMIA  (EVALEA)  FRANaSCANA.  new  fpMlM. 

Plate  46,  fig.  7.  ^ 

Shell  thin,  broadly  elongate  conic,  yellowish  white.  Nuclear  whorls 
small,  deeply  embedded  in  the  first  of  the  succeeding  turns,  above 
which  the  tilted  edge  of.  the  last  volution  only  projects.  Postnuclear 
whorls  inflated,  well  rounded,  feebly  shouldered  at  the  summit, 
marked  by  almost  vertical,  very  feeble,  incremental  lines  and  ex- 
ceedingly fine,  closely  spaced,  spiral  striations.  Suture  moderately 
constricted.  Periphery  of  the  last  whorl  very  feebly  angulated. 
Base  short,  inflated,  well  rounded,  with  a  very  narrow  umbilical 
chink.  Aperture  large;  posterior  angle  acute;  outer  lip  thin;  inner 
lip  strongly  curved,  somewhat  reflected  and  provided  with  a  strong, 
oblique  fold  at  its  insertion ;  parietal  wall  glazed  with  a  thin  callus. 

The  type  and  three  specimens.  Cat.  No.  214431,  U.S.N.M.,  were 
collected  at  United  States  Bureau  of  Fisheries  Station  6729,  in  San 
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Francisco  Bay,  on  sticky,  nearly  black,  mud  in  4}  fathoms.  Cat 
No.  214482,  n.S.NJ^,  contains  four  additional  specimens,  also  from 
San  Francisco  Bay,  dredged  at  U.  S.  Bureau  of  Fisheries  Station 
5781,  on  coarse  sand,  pebbly  and  shell  bottom,  in  9}  to  16  fatiioms. 

ODOSTOmA  (EYALBA)  WILLBTTI,  IMW  ■jiriii. 

Plate  43,  fig.  6. 

Shell  large,  elongate  conic,  bluish  white.  Nuclear  whorls  ob- 
liquely immersed  in  the  first  of  the  succeeding  turns,  above  which 
the  tilted  edge  of  the  last  volution  only  projects.  Postnuclear  whorls 
moderately  rounded,  appressed  at  the  summit,  the  early  ones  marked 
by  a  moderate  number  of  strongly  incised  lines,  while  on  the  later 
whorls  the  incised  spiral  lines  are  finer  and  much  more  numerous,  in 
addition  to  the  spiral  sculpture  the  whorls  are  marked  by  decidedly 
retractively  slanting,  incremental  lines.  Suture  moderately  con- 
stricted. Periphery  of  the  last  whorl  inflated,  feebly  angulated. 
Base  attenuated,  moderately  rounded.  Aperture  oval,  somewhat 
effuse  anteriorly;  posterior  angle  acute;  outer  lip  thin;  inner  lip 
very  oblique,  stout,  slightly  curved,  reflected  over  and  appressed  to 
the  base,  provided  with  a  strong  oblique  fold  at  its  insertion;  parietal 
wall  covered  with  a  thick  callus. 

The  type.  Cat.  No.  274007,  U.S.N.M.,  was  dredged  by  Mr.  G- 
Willett,  at  Waterfall  Cannery,  west  side  of  Prince  of  Wales  Island, 
Alaska.  It  has  almost  seven  postnuclear  whorls  and  measures — 
length,  5.8  mm. ;  diameter,  2.4  mm.  Another  specimen  from  the  same 
locality  is  in  Mr.  Willett's  collection. 

ODOSTOMIA  (BVALBA)  PLBIOREGONA,  imw  spmIm. 
Plate  42,  fig.  6 ;  plate  45,  fig.  6. 

Shell  broadly  coni<?,  white.  Nuclear  whorls  deeply  immersed  in  the 
first  of  the  succeeding  turns,  above  which  the  tilted  edge  of  the  last 
volution  only  projectSr  Postnuclear  whorls  flattened,  appressed  at 
the  summit,  all  of  them  marked  by  very  fine,  closely  spaced,  spiral 
striations  and  decidedly  retractively  slanting,  fine  incremental  lines. 
Suture  moderately  impressed.  Periphery  of  the  last  whorl  inflated, 
obtusely  angulated.  Base  short,  well  rounded.  Aperture  large, 
slightly  effused  anteriorly;  posterior  angle  acute;  outer  lip  thin; 
inner  lip  oblique,  slightly  revolute,  and  appressed  to  the  base  for  its 
posterior  half  and  provided  with  a  strong,  oblique  fold  at  its  inser- 
tion; parietal  wall  covered  with  a  thick  callus. 

The  two  cotypes.  Cat.  No.  252480,  X7.S.N.M.,  were  collected  by 
Harold  Hannibal  in  the  upper  Pliocene,  Elk  River  beds,  at  the  mouth 
of  Elk  Biver,  near  Port  Orford,  Oregon.    One  of  these  is  a  young 
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specimen,  having  five  postnuclear  whorls,  which  measures — ^length, 
3.6  mm. ;  diameter,  2.1  mm.  The  other  is  an  adult,  having  three  and 
one-fifth  postnuclear  whorls,  and  measures — ^length,  4.8  mm.;  diam- 
eter, 2.8  mm. 

I  confused  this  species  previously  with  Odostomia  {Evalea)  steph^ 
enH  Dall  and  Bartsch,  which  is  a  recent  form,  but  additional  material 
of  0.  stephenai  makes  it  necessary  to  change  my  opinion  and  requires 
that  this  be  described  hs  new. 

ODOSTOMIA   (BVAIJDA)  OBFORDBSNSIS,  mew  aveeteik 

Plate  43,  fig.  2. 

Shell  small,  oval.  Nuclear  whorls  decollated.  Postnuclear  whorls 
appressed  at  the  summit,  well  rounded,  marked  by  slightly  retrac- 
tively  slanting,  incremental  lines  and  exceedingly  fine  spiral  stria- 
tions.  Suture  moderately  constricted.  Periphery  of  the  last  whorl 
well  rounded.  Base  moderately  long,  well  rounded.  Aperture  oval; 
posterior  angle  acute;  inner  lip  curved  and  appressed  to  the  base; 
parietal  wall  covered  with  a  thick  callus. 

The  type.  Cat.  No.  252481,  U.S.N.M.,  was  collected  by  Harold 
Hannibal  in  the  upper  Pliocene,  Elk  River  bed,  at  the  mouth  of  Elk 
River,  at  Port  Orf ord,  Oregon.  It  consists  of  the  last  three  and  one- 
half  postnuclear  whorls  and  measures — ^length,  3  mm.;  diameter, 
1.6  mm. 

This  form  I  had  previously  identified  as  Odostomia  (Evalea)  vol- 
ensi  Dall  and  Bartsch,  which  is  a  recent  form,  but  additional  material 
cies  makes  it  possible  to  determine  the  limits  of  variation  of  it  and 
also  requires  that  this  shell  be  given  a  distinct  name. 

ODOSTOMIA  (EVALBA)  ANDERSONI»  new  mbm. 

BuUmella  califamica  Anderson  and  Mabtin,  Proc  Oal.  Acad.  Sd.,  1914,  p. 
67,  pi.  7,  figs.  Ida,  19b,  and  19c,  not  Odostomia  (Evalea)  oalifomia  DaU 
and  Bartsch,  BuU.  68,  U.  S.  Nat  Mns.,  1909,  pp.  20-25. 

This  is  an  Odostomia  belonging  to  the  subgenus  (Evaiea) ;  the 
name  calif omica  being  preoccupied  makes  the  new  name  necessary. 
The  specimens  were  collected  in  the  Lower  Miocene  in  the  bottom  of 
a  small  canyon,  about  li  miles  due  north  of  Barker's  ranch  house, 
Kern  County,  California. 

The  type  No.  141  and  cotype  No.  142  are  in  the  California  Academy 
of  Sciences.   The  type  measures — ^length,  4.6  mm. ;  diameter,  2  mm. 

ODOSTOMIA  (ODOSTOMIA).  OBCUTTI.  mm  tpMlM. 

Plate  46,  fig.  8. 

Shell  minute,  pupoid,  pale  brown,  marked  by  retractively  slanting, 
incremental  lines  only.    Nuclear  whorls  deeply  immersed  in  the  first 
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of  the  succeeding  turns.  Postnuclear  whorls  slightly  rounded  and 
appressed  at  the  summit,  the  summit  of  the  last  one  dropping  some  ' 
little  distance  below  the  periphery  of  the  preceding  whorl  gives  to 
the  penultimate  whorl  an  overhanging  aspect  Suture  moderately 
impressed.  Periphery  of  the  last  whorl  slightly  inflated.  Base  mod- 
erately Icmg,  strongly  rounded,  with  a  narrow  umbilical  chink.  Ap- 
erture oval;  outer  lip  thin;  inner  lip  slightly  curved,  strongly  re- 
flected, and  provided  with  a  very  strong,  oblique  fold  a  little  ante- 
rior to  its  inserticii;  parietal  wall  covered  with  a  moderately  thin 
callus. 

The  type.  Cat.  No.  274006,  U.S.N.M.,  was  dredged  by  C.  E. 
Orcutt  near  the  foot  of  Broadway  in  San  Diego  Bay,  California.  It 
has  four  and  one-fifth  postnuclear  whorls  and  measures — ^length,  1.5 
mm. ;  diameter,  0.8  mm. 

The  minute  size  and  pupoid  shape  distinguish  the  shell  at  once 
from  any  of  the  Western  American  Odoatomias. 

CBBTrmOPSIS  (CElOTmOPSIS)  CHARLOTTBNSIS,  IMW  ipMlM. 

Plate  46,  figs.  9, 11. 

Shell  elongate  conic,  pale  brown.  Nuclear  whorls  strongly  rounded, 
three,  forming  a  slender  very  elevated  spire,  smooth.  Postnuclear 
whorls  well  rounded,  appressed  at  the  sununit,  marked  by  rather 
strong,  almost  vertical  axial  ribs  of  which  14  occur  upon  the  first 
four  turns,  16  upon  the  fifth,  18  upon  the  sixth,  and  20  upon 
the  penultimate  whorl.  Intercostal  spaces  a  little  wider  than  the 
ribs.  The  spiral  sculpture  consists  of  three  strong  cords,  of  which 
the  one  at  the  summit  is  a  little  less  strong  than  the  other  two.  The 
junction  of  the  spiral  cords  and  the  axial  ribs  form  strong  tubercles, 
those  on  the  cord  at  the  summit  are  well  rounded,  while  those  of  the 
median  cord  are  truncated  anteriorly  and  posteriorly.  The  tubercles 
of  the  third  cord  are  truncated  posteriorly  and  sloped  gently  ante- 
riorly. The  spaces  inclosed  between  the  spiral  cords  and  the  axial 
ribs  are  well-rounded  pits.  Suture  moderately  constricted.  Periph- 
ery of  the  last  whorl  marked  by  a  spiral  groove,  which  equals  in 
strength  and  width  the  groove  that  separates  the  median  from  the 
third  cord  on  the  spire.  Base  short,  well  rounded,  smooth,  excepting 
the  exceedingly  fine  incremental  lines  and  microscopic  spiral  stria- 
tioos  which  are  also  present  on  the  spire  and  a  very  slender  basal 
fasciole  which  surrounds  the  insertion  of  the  inner  lip.  Aperture 
decidedly  channeled  anteriorly;  posterior  angle  obtuse;  outer  lip 
thin,  showing  the  external  sculpture  within,  decidedly  sinuous  at 
the  edge;  inner  lip  rendered  decidedly  flexuose;  parietal  wall  cov- 
ered by  a  thin  callus. 
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The  tjrpe  and  three  paratypes,  Cat.  No.  225185,  U.S.NJ^,  were 
collected  by  the  U.  S.  Bureau  of  Fisheries  steamer  AlbatrosSj  at 
station  4205,  in  60  fathoms,  on  mud  bottom;  bottom  temperature 
47.6^  in  Queen  Charlotte  Sound,  British  Columbia.  The  type, 
which  has  lost  the  first  2  nuclear  whorls,  has  7^  postnuclear  turns 
and  measures — ^length,  5  mm.;  diameter,  1.7  muL  The  nuclear 
whorls  were  described  from  one  of  the  paratypes. 

CERITmOPSIS  (CEBirmOPSIS)  GBIPPI;  new  fpMlM. 
Plate  46,  flg.  12. 

Shell  of  medium  size,  chestnut  brown.  Nuclear  whorls  4J,  smooth, 
well  rounded,  forming  a  moderately  elevated  apex,  "which  is  trans- 
parent. Postnuclear  whorls  narrowly  shouldered  at  the  summit, 
moderately  rounded  in  the  middle,  decidedly  contracted  from  the  last 
spiral  cord  to  the  suture,  marked  by  slender,  slightly  retractive  axial 
ribs,  of  which  14  occur  on  the  first,  16  upon  the  second  and  third, 
18  upon  the  fourth  and  fifth,  and  20  upon  the  remaining  turns.  In- 
tercostal spaces  about  half  as  wide  as  the  ribs.  In  addition  to  this 
axial  sculpture,  the  whorls  are  marked  by  three  strong  spiral  cords, 
of  which  the  one  at  the  summit  is  a  trifle  weaker  than  the  other  two. 
The  junction  of  the  axial  ribs  and  the  spiral  cords  form  very  prom- 
inent, well  rounded  tubercles,  of  which  those  on  the  first  and  median 
cords  are  well  rounded,  while  those  on  the  third  cord  are  truncated 
posteriorly  and  sloped  gently  anteriorly.  The  spaces  inclosed  be- 
tween the  cords  and  the  axial  ribs  are  well-rounded,  well-impressed 
pits.  Suture  almost  channeled.  Periphery  of  the  last  whorl  marked 
by  a  broad  groove,  which  is  a  little  wider  than  the  groove  be- 
tween the  median  and  the  third  cord.  The  axial  ribs  extend  across 
this  groove,  but  stop  at  its  anterior  limit.  Base  short,  well  rounded, 
marked  by  2  strong  spiral  grooves,  of  which  one  is  on  the  median 
part,  while  the^  other  encircles  the  insertion  of  the  inner  lip.  The 
entire  surface  of  the  spire  and  the  base  is  marked  by  very  fine  in- 
cremental lines  and  much  finer  spiral  striations.  Aperture  of  irreg- 
ular shape,  decidedly  channeled  anteriorly;  posterior  angle  very 
obtuse;  outer  lip  somewhat  effuse,  rendered  decidedly  sinuous  at  the 
edge  by  the  external  sculpture;  columella  very  strong;  inner  lip  re- 
flected and  appressed  to  the  columella.  Parietal  wall  covered  by  a 
thin  callus. 

The  type  and  another  specimen.  Cat.  No.  250632,  U.S.NJ^,  were 
collected  by  Mr.  Gripp,  in  15  fathoms,  outside  of  kelp,  off  San  Diego 
Bay,  California.  The  type  has  8J  postnuclear  whorls  and  measures — 
length,  4.7  mm.;  diameter,  1.2  mm.  Two  additional  specimens  in 
Mr.  Gripp's  collection  were  examined. 
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CUUTH10P8I8  (CBSirmOPfOS)  BAKSBI,  new  wpttkm, 

Plate  46,  fig.  10. 

Shell  of  medium  size,  chestnut  brown.  Nuclear  whorls  3J,  well 
rounded,  smooth,  forming  a  styliform  apex.  Postnuclear  whorls 
well  rounded,  narrowly,  tabulatedly  shouldered  at  the  summit,  and 
decidedly  contracted  anterior  to  the  third  keel,  marked  by  rather 
slender  axial  ribs,  of  which  18  occur  upon  the  first  to  fourth,  20 
upon  the  fifth,  22  up<m  the  sixth,  and  24  upon  the  last  turn.  Inter- 
costal spaces  about  1^  times  as  wide  as  the  ribs.  In  addition  to  the 
axial  sculpture  the  whorls  are  marked  by  three  strong  spiral  keels 
of  which  the  first,  which  is  considerably  weaker  than  the  rest,  is  at 
the  siunmit.  These  keels  are  about  as  wide  as  the  spaces  tliat  sepa- 
rate them  and  are  much  stronger  than  the  axial  ribs.  The  junctions 
of  the  axial  ribs  and  the  spiral  keels  form  tubercles.  The  tubercles 
on  the  first  keel  are  well  rounded,  while  those  on  the  second  and  third 
are  truncated  posteriorly  and  slope  gently  anteriorly.  Periphery  of 
the  last  whorl  marked  by  a  deep  spiral  groove  which  is  as  wide  as 
that  separating  the  median  from  the  third  keel.  This  groove  is 
crossed  by  the  continuations  of  the  axial  ribs  which  stop  at  the 
anterior  termination  of  the  groove.  Suture  strongly  channeled. 
Base  moderately  long,  slightly  concave,  marked  by  a  very  strong 
spiral  keel  immediately  anterior  to  the  peripheral  groove.  The 
anterior  border  of  this  keel  is  limited  by  a  slender  incised  line.  A 
second  low,  weakly  developed  spiral  cord  encircles  the  middle  of  the 
base  between  the  basal  fascicle,  which  is  a  mere  slender  thread  at  the 
insertion  of  the  columella,  and  the  keel  immediately  anterior  to  the 
periphery.  Aperture  of  irregular  shape,  decidedly  channeled  an- 
teriorly; posterior  angle  obtuse;  outer  lip  thin,  rendered  sinuous  at 
the  edge  by  the  strong  external  sculpture ;  inner  lip  decidedly  flexuose, 
i*eflected  over  and  adnate  to  the  base ;  parietal  wall  covered  with  a 
moderately  thick  callus. 

The  type.  Cat.  No.  223049,  U.S.N.M.,  was  collected  by  Dr.  Fred 
Baker  in  7-10  fathoms,  south  of  Coronado  Island,  California.  It 
has  7^  postnuclear  whorls  and  measures — ^length,  4.2  mm. ;  diameter, 
1.5  mm. 

COKITHIOPSI8  (CBRrrmOPSIS)  HELENA,  mw  ipeclM. 

Plate  46,  fig.  2. 

Shell  very  small.  Nuclear  whorls  4J,  light  yellow,  sli^tly 
rounded,  separated  by  a  moderately  constricted  suture  forming  an 
acicular  apex.  Postnuclear  whorls  chestnut  brown,  excepting  the 
first  keel  which  is  white  on  all  the  whorls,  tabulatedly  shouldered  at 
the  summit,  moderately  rounded  and  strongly  constricted  below  the 
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third  spiral  keel,  marked  by  rather  feeble  axial  ribs,  which  are 
sli^tlj  retractive.  Of  these  ribs,  16  occur  upon  the  first  and  second, 
18  upon  the  third,  20  upon  the  fourth,  and  24  upon  the  penultimate 
whorl.  The  spiral  sculpture  consists  of  three  strong  keels  which  are 
a  little  wider  than  the  spaces  that  separate  them  and  considerably 
wider  than  the  axial  ribs.  The  first  of  these  is  at  the  summit,  the 
second  one  midway  between  the  first  and  third,  while  the  third  is  a 
little  posterior  to  the  suture.  The  junction  of  the  axial  ribs  and 
spiral  keels  renders  the  spiral  keels  tubercular.  The  tubercles  on  the 
first  cord  are  oval  with  their  long  axis  corresponding  to  the  axial 
sculpture.  The  tubercles  on  the  median  cord  are  truncated  both 
anteriorly  and  posteriorly,  but  sloped  a  little  more  gently  anteriorly, 
while  the  tubercles  on  the  third  cord  are  truncated  abruptly  pos- 
teriorly and  gently  anteriorly.  Suture  narrowly  channeled.  Pe- 
riphery of  the  last  whorl  marked  by  a  deep  spiral  sulcus,  which  is 
as  wide  as  that  separating  the  third  from  the  median  cord  on  the 
spire.  This  groove  is  crossed  by  the  continuations  of  the  axial  rib 
which  terminate  at  its  anterior  margin.  Base  moderately  long, 
marked  by  a  strong  spiral  keel  immediately  anterior  to  the  peripheral 
sulcus,  and  another  a  little  less  strong  in  the  middle  of  the  space  be- 
tween the  insertion  of  the  columella  and  this  keel.  This  middle  keel 
is  bordered  on  each  side  by  a  deep  sulcus.  In  additicoi  to  this,  the 
entire  spire  and  base  also  bear  exceedingly  fine  spiral  striations  and 
incremental  lines.  Aperture  of  irregular  outline,  decidedly  chan- 
neled anteriorly;  posterior  angle  obtuse;  outer  lip  thick  within,  thin 
at  the  edge  where  it  is  rendered  sinuous  by  the  external  sculpture; 
columella  very  stout,  almost  vertical;  inner  lip  moderately  strong, 
reflected  over  and  adnate  to  the  base;  parietal  wall  covered  with  a 
thick  callus  which  renders  the  peritreme  complete. 

The  type,  Cat.  No.  204128,  U.S.N.M.,  was  collected  by  the  XJ.  S. 
Bureau  of  Fisheries  steamer  Albatross^  on  the  shores  of  Panama 
Bay.  It  has  six  postnuclear  whorls  and  measures — ^length,  2.9  mm. ; 
diameter  1.0  mm. 


CBBrrmopsis  obovillbnsis 

Cerithiopsis  oroviUensia  Dickebson,  Bull.  Dept  Geol.  Univ.  Cal.,  vol.  9,  No. 
17,  1916,  p.  489,  pL  89,  flg.  7. 

The  type  comes  from  the  Eocene  Tejon  formation  at  the  University 
of  California  locality  2226,  south  side  of  Oroville,  South  Table 
Mountain.  It  has  nine  whorls  and  measures — ^length,  6  mm. ;  diam- 
eter, 2  mm. 

CERirmopsis  (CERnrmopsiS)  dumblbi  DidcMMii. 

Cerithiopsis  dumblei  Dickerson,  Bull  Dept  Geol.  Univ.  of  Cal.,  vol.  9,  No. 
17,  1916,  p.  489,  pL  38,  fig.  12. 

The  figured  type  has  nine  whorls;  the  specimen  measures,  length, 
9.6  mm. 
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It  was  collected  in  the  Eocene  Tejon  formation  at  the  University 
of  California  locality  672,  SE.  i  of  NW.  i  sec  24,  Parson's  Peak, 
in  Tejon  white  sandstone,  0  to  10  feet  below  white  shale. 

CBBITHIOPSIS  ORBGONENSIS  IHckMMn. 

CerithiopaiM  aregoneniU  Dicksbson,  Proc  CaL  Acad.  ScL,  ser.  4«  voL  4, 1914, 
p.  121,  pL  11,  figs.  5,  5(1. 

The  type  of  this  species,  No.  246,  California  Academy  of  Sciences, 
comes  from  the  Eocene,  locality  25,  Roseburg  Quadrangle,  Oregon, 
near  the  center  of  sec.  19,  T.  26  S.,  R.  3  W.,  on  the  east  bank  of  Little 
River  at  its  confluence  with  the  Umpqua,  underneath  the  bridge  at 
that  point    It  measures — length,  20  mm. ;  diameter,  4.5  mm. 

CBBITfllOPSIS  BOUNGEBBNSIS  CUik. 

Ceriihiopaii  boUngerensia  Clabk,  BulL  Dept  Qeol.  Univ.  GaL,  voL  8,  1915, 
pp.  490,  401,  pL  65,  fig.  25. 

This  species  comes  from  the  Miocene  Upper  San  Pablo  of  Las 
Trampas  Ridge,  University  of  California  locality  1182.  It  is  said 
to  have  seven  or  eight  whorls  and  measures  about  8  mm.  in  length. 

CBBITHIOPSIS  TUBNBBI  CUilc 

CerithiopiiB  tumeri  Clabk,  BuU.  Dept  Geol.  Univ.  Cal.,  voL  8, 1915,  p.  490, 
pi.  65,  figs.  1,  2. 

This  specimen  comes  from  the  Miocene,  in  the  Lower  San  Pablo 
group  at  Kirker  Pass,  University  of  California  locality  100. 

The  type  is  said  to  have  10  to  11  whorls  and  measures — ^length, 
about  15  mm. ;  diameter,  4  mm. 

BimUM  BARTOLOMBNSia  b«w  ■ptdw. 

Plate  47,  fig.  5. 

Shell  stout,  very  broadly  conic,  with  deeply  channeled  suture,  the 
posterior  half  between  the  summit  and  suture  of  each  whorl  and  the 
posterior  half  of  the  base  brown,  the  rest  white.  Nuclear  whorls 
decollated.  Postnuclear  turns  marked  by  broad,  rounded  axial  ribs, 
of  which  16  occur  upon  the  second  to  fifth,  18  upon  the  sixth,  and  20 
upon  the  last  turn.  These  ribs  extend  strongly  from  the  rather 
prominent  shoulder  at  the  summit  to  the  suture.  The  spiral  sculp- 
ture consists  of  four  equally  strong  and  equally  spaced  cords,  which 
are  about  as  wide  as  the  spaces  that  separate  them.  On  the  last  two 
turns  a  slender  intercalated  spiral  thread  appears  between  the 
second  and  third  and  the  third  and  fourth  cords.  The  junction  of  the 
axial  ribs  and  spiral  cords  form  quite  strong  well-rounded  tubercles, 
while  the  spaces  inclosed  by  them  are  rather  deep  concave  pits  except 
where  they  are  divided  by  the  intercalated  threads.    Suture  strongly 
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constricted,  channeled.  Periphery  of  the  last  whorl  rendered  angu- 
lated  by  a  cord,  the  groove  between  which  and  the  fourth  cord  of  the 
spire  is  crossed  by  two  slender  spiral  threads.  Base  short,  concave  in 
the  middle,  marked  by  seven  subequal  and  subequally  spaced  low 
rounded  spiral  cords,  which  are  about  as  wide  as  the  spaces  that 
separate  them,  and  numerous  very  fine  axial  threads  which  are  best 
shown  in  the  grooves.  Aperture  oval,  slightly  protracted  and  weakly 
channeled  anteriorly;  posterior  angle  obtuse;  outer  lip  thin,  rendered 
sinuous  by  the  external  sculpture;  inner  lip  oblique,  slightly  curved, 
reflected  over  and  appressed  to  the  base;  parietal  wall  covered  by  a 
thin  callus. 

The  type.  Cat.  No.  266937,  U.S.N.M.,  was  dredged  in  shallow 
water  in  San  Bartolome  Bay,  Lower  California.  It  has  7^  post- 
nudear  whorls  and  measures — length,  6.6  mm. ;  diameter,  2,6  mm. 

BITnUM  CHALUSAE.  new  tpedM. 
Plate  47,  figs.  2,  6. 

Shell  very  large,  white.  Nucleus  and  early  postnuclear  turns  de- 
collated, those  remaining  slightly  shouldered  at  the  summit,  weakly 
rounded  in  the  middle  and  decidedly  contracted  immediately  above 
the  suture,  marked  by  rather  strong,  low,  well-rounded  axial  ribs  of 
which  14  occur  upon  the  second  and  third,  16  upon  the  fourth  to 
sixth,  18  upon  the  seventh,  and  20  upon  the  last  turn.  The  spiral 
sculpture  consists  of  four  cords  on  the  early  whorls,  of  which  the 
first,  at  the  summit,  is  a  little  weaker  than  the  rest  These  primary 
cords  are  truncated  posteriorly  and  slope  gently  anteriorly.  Begin- 
ning with  the  fourth  whorl  an  intercalated  thread  makes  its  appear- 
ance between  all  the  cords  and  between  the  summit  and  the  first  cord. 
Suture  strongly  constricted.  Periphery  of  the  last  whorl  rendered 
angulated  by  a  cord.  Base  short,  slightly  concave,  marked  by  five 
low,  broad,  well  rounded,  obsolete  cords  which  are  subequal  and  sub- 
equally  spaced.  Aperture  broadly  oval,  rather  strongly  channeled 
anteriorly;  posterior  angle  obtuse;  outer  lip  thin  rendered  sinuous 
at  the  edge  by  the  external  sculpture,  showing  the  external  markings 
within ;  inner  lip  somewhat  sinuous,  rather  stout,  reflected  over  and 
appressed  to  the  base;  parietal  wall  covered  by  a  moderately  thick 
callus. 

The  type  and  another  specimen.  Cat.  No.  272376,  XJ.S.N.M.,  were 
collected  by  Miss  Bertha  Challis  at  San  Juan  Island,  Gulf  of  Geor- 
gia, British  Columbia.     The  type  has  nine  whorls  remaining  and 
measures — ^length,  13  mm. ;  diameter,  i.2  mm. 
65008**— ProcN.M.  vol.52— 17 43 
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BirnUM  SANTAMARIBWSIS,  new  ipMlaa. 

Plate  47,  fig.  3. 

Shell  elongate  conic,  pale  brown.  Nuclear  whorls  decollated.  Post- 
nuclear  whorls  well  rounded,  narrowly  tabulatedly  shouldered  at 
the  summit,  becoming  decidedly  contracted  between  the  fourth  spiral 
cord  and  the  suture,  marked  by  narrow,  well-rounded,  almost  vertical 
axial  ribs  of  which  14  occur  upon  the  first  and  second,  16  upon  th^ 
third  and  fourth,  18  upon  the  fifth,  and  20  upon  the  last  turn.  In 
addition  to  the  axial  sculpture,  the  whorls  are  marked  by  four  strong 
spiral  cords  which  are  equal  and  equally  spaced,  the  space  between 
them  being  as  wide  as  the  cords.  The  first  of  these  cords  is  at  the 
summit.  The  junction  of  these  cords  and  the  axial  ribs  form  elon- 
gated, well-rounded  tubercles,  while  the  spaces  between  them  form 
rectangular  pits,  the  long  axis  of  which  coincides  with  the  spiral 
sculpture.  On  the  last  whorl  a  slender  spiral  thread  is  present  in 
each  groove  between  the  raised  keels.  Periphery  marked  by  a  rather 
strong  spiral  cord.  The  space  between  this  and  the  fourth  cord  on 
the  spire  bears  a  slender  spiral  thread.  Base  moderately  long,  con- 
cave, marked  by  8  slender  spiral  threads  which  are  not  quite  as  broad 
as  the  spaces  that  separate  them.  Aperture  broadly  oval,  moderately 
channeled  anteriorly ;  posterior  angle  obtuse ;  outer  lip  thin,  rendered 
sinuous  by  the  spiral  sculpture ;  inner  lip  oblique,  somewhat  concave, 
reflected  over  and  appressed  to  the  base ;  parietal  wall  covered  by  a 
thin  callus. 

The  type,  Cat.  No.  268623,  U.S.N.M.,  was  collected  in  shallow 
water  in  Santa  Maria  Bay,  Lower  California.  It  has  6^  postnuclear 
whorls  and  measures — ^length,  4.9  m. ;  diameter,  2  mm. 

BITTIUM  SANJUANEN8IS,  imw  spmIm. 

Plate  47,  fig.  4. 

Shell  very  large,  rather  thin,  bluish  white.  Nuclear  whorls  decol- 
lated. Postnuclear  whorls  almost  appressed  at  the  summit,  well 
rounded,  decidedly  contracted  immediately  posterior  to  the  suture, 
marked  by  strong,  broad,  heavy,  slightly  protractive  axial  ribs  which 
become  enfeebled  toward  the  summit  and  slightly  widened  there. 
Of  these  ribs,  12  occur  upon  the  second  and  third,  14  upon  the  fourth 
and  fifth,  and  16  upcm  the  last  whorl.  Intercostal  spaces  not  quite 
as  broad  as  the  ribs.  The  spiral  sculpture  consists  of  five  cords,  of 
which  the  first,  which  is  at  the  summit,  is  very  slender.  The  two 
succeeding  this  are  successively  a  trifle  stronger,  while  the  fourth 
and  fifth  are  very  strong,  the  last  being  the  heaviest  of  all.  The 
junction  of  the  axial  ribs  and  the  spiral  cords  form  well-rounded, 
elongated  nodules  which  have  their  long  aids  parallel  with  the  spiral 
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sculpture;  the  spaces  inclosed  between  them  are  very  shallow,  rec- 
tangular pits.  In  addition  to  the  above  sculpture  the  entire  surface 
of  the  spire  and  base  is  marked  by  many  very  slender  lines  of  growth 
and  exceedingly  fine  microscopic  spiral  striations,  the  combination 
of  which  gives  the  surface  a  somewhat  cloth-like  texture.  Suture 
strongly  constricted ;  it  would  be  channeled  were  it  not  for  the  fact 
that  the  peripheral  keel  makes  its  appearance  above  the  summit  of 
the  whorl,  hence  removes  the  strongly  channeled  element.  Periphery 
of  the  last  whorl  marked  by  strong  spiral  cord,  which  is  about  as  far 
anterior  to  the  fifth  cord  of  the  spire  as  that  is  separated  from  the 
fourth.  Base  very  short,  decidedly  concave,  marked  by  three  slender 
spiral  cords,  of  which  the  first  is  about  as  far  anterior  to  the  pe- 
riphery as  that  is  distant  from  the  fifth  cord  on  the  spire.  The  other 
two  cords  are  very  slender,  the  first  being  at  the  base  of  the  columella, 
while  the  next  is  a  little  distance  posterior  to  it  Aperture  subquad- 
rate;  quite  strongly  channeled  anteriorly;  the  junction  of  the  outer 
and  basal  lip  forming  almost  a  right  angle ;  posterior  angle  obtuse ; 
outer  lip  very  thin,  showing  the  external  sculpture  within  and  ren- 
dered sinuous  by  the  external  sculpture  at  the  edge;  inner  lip  de- 
cidedly oblique,  slightly  curved,  slender,  reflected  and  appressed  to 
the  base;  parietal  wall  covered  by  a  thin  callus. 

The  type,  Cat.  No.  168753,  U.S.N.M.,  was  collected  by  Miss 
Challis  off  San  Juan  Island,  Gulf  of  Georgia,  British  Columbia. 
It  has  lost  the  nuclear  turns;  7^  postnuclear  whorls  remaining 

measure — ^length,  11  mm. ;  diameter,'  3.8  mm. 

» 

BITTIUM  SEBRA,  new  tpedei. 

Plate  47,  fig.  1. 

Shell  stout,  broadly  conic,  grayish  white.  Nuclear  whorls  de- 
collated. Postnuclear  whorls  appressed  at  the  summit,  strongly 
rounded,  marked  by  slender,  rounded,  somewhat  retractive  axial 
ribs,  of  which  18  occur  upon  the  first  and  second,  20  upon  the  third, 
22  upon  the  fourth,  and  24  upon  the  remaining  turns.  In  addition 
to  the  axial  sculpture,  the  whorls  are  marked  by  four  spiral  cords,  of 
which  the  first,  which  is  at  the  summit,  is  a  little  weaker  than  the  rest. 
The  junction  of  these  cords  with  the  axial  ribs  form  prominent, 
strongly  rounded  tubercles,  while  the  spaces  inclosed  between  them 
are  rounded  pits.  Suture  moderately  constricted  but  not  channeled. 
Periphery  of  the  last  whorl  rendered  angulated  by  a  spiral  cord. 
Base  short,  slightly  concave,  marked  by  four  very  low,  broad,  almost 
equal,  spiral  cords,  which  are  separated  by  mere  impressed  lines. 
Aperture  oval,  narrowly,  twistedly  channeled  anteriorly;  posterior 
angle  obtuse;  outer  lip  rendered  wavy  by  the  external  sculpture; 
inner  lip  decidedly  curved,  somewhat  revolute,  reflected  over  and  ap- 
pressed to  the  base ;  parietal  wall  covered  with  a  thin  callus. 
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The  type,  Cat.  No.  271076,  U.S.N.M.,  was  dredged  by  the  U.  S. 
Bureau  of  Fisheries  steamer  Albatross^  at  station  4310,  off  Point 
Loma  Light,  California,  in  71  to  75  fathoms,  on  green  mud  and  fine 
sand  bottom.  The  type  has  lost  the  nucleus  and  probably  the  first 
postnuclear  turn;  the  6|  remaining  measure — ^length,  6.5  mm.;  di- 
ameter, 2.6  mm.  Cat.  No.  268745,  U.S.N.M.,  contains  another  speci- 
men from  San  Bartolome  Bay,  Lower  California. 

BimUM  TRAMPA8EN8I8  Clark. 

Bittium  trampasensU  Olask,  BuU.  Dept  Geol.  Univ.  Cat,  voL  8,  1915,  pp. 
489,  490,  pi.  65,  ftgs.  3.  5. 

This  species  occurs  in  the  Miocene,  Upper  San  Pablo  group,  at 
University  of  California  locality  118.  Two  specimens  are  figured^ 
both  incomplete ;  the  measurement  given  is  8  mm.  for  the  height. 

BimUM  7  PABL0EN8IS  CUtk. 

Bittium  pahloensis  Glabk,  BuU.  Dept  Geol,  Univ.  Cal.,  vol  8,  No.  22,  1915, 
p.  489,  pi.  65,  fig.  10. 

The  unique  type  came  from  the  Miocene  of  the  San  Pablo  group 
of  San  Pablo  Bay.  From  the  description  and  figure  I  would  un- 
hesitatingly say  that  this  is  not  a  BitUum^  but  I  am  unwilling  to 
refer  it  to  another  group  without  more -evidence.  The  type  is  said 
to  have  six  or  seven  whorls  and  to  measure — ^length,  about  16  mm. ; 
diameter,  8  mm. 

BITTIUM  LONGISSnCUM  CMp«r. 

Bittim  longissimum  Coopkb,  Bull.  4,  Cala.  State  Mln.  Bur.,  1894,  p.  43,  pi.  2, 
fig.  30. 

I  overlooked  this  specimen  in  my  paper  on  The  Eecent  and  Fossil 
MoUusks  of  the  Genus  Bittium  from  the  West  Coast  of  America.^ 

It  is  a  slender  specimen  of  16  whorls,  measuring — ^length,  12.25 
mm. ;  diameter,  1.55  mm.  It  was  collected  by  Mr.  Watts  in  the  weir 
at  Marysville  Buttes.  The  figure  above  cited  is  a  wretched  one,  ab- 
solutely unrecognizable.  A  specimen  from  the  type  locality  is  nicely 
figured  by  Dickerson.* 

BITTIUM  WASmNGTONIANA  Dlckenoii. 

Triforis  toashingtoniana  Dickebson,  Cala.  Acad.  Sd.,  vol.  5,  1915,  p.  63, 
pi.  6,  fig.  13. 

This  is  not  a  Triphoris,  but  a  BUtivm.  The  No.  862  Cala.  Acad. 
Sci.  type  has  9  whorls  and  measures— length,  20  mm. ;  diameter,  4.5 
mm.  It  comes  from  the  Eocene-Tejon  formation  locality  183  on  the 
west  bank  of  the  Cowlitz  River,  about  one  and  three- fourths  miles 
southeast  of  Vadar  (Little  Falls),  Washington. 


iProc.  U.  S.  Nat  Mus.,  vol.  40,  1911,  pp.  388-414,  pis,  61-68. 

'  BulL  Dept  GeoL  Uniy.  California,  toI.  9,  No.  17»  1916,  pt  40,  fig.  11. 
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ALVANIA  BABTOLOMENSIS,  ne 

Plate  46,  fig.  4. 

Shell  very  elongate  ovate,  pale  yellow,  slightly  mottled  and 
streaked  with  rust  brown.  Nuclear  whorls  2i,  smooth,  well  romided. 
Postnuclear  whorls  well  rounded,  appressed  at  the  summit,  marked 
by  incised  spiral  lines  which  are  of  somewhat  irregular  strength  and 
spacing.  Of  these  lines  17  occur  between  the  summit  and  the  pe- 
riphery of  the  last  whorl.  The  axial  sculpture  is  reduced  to  mere 
lines  of  growth.  Suture  moderately  constricted,  periphery  of  the 
last  whorl  well  rounded.  Base  moderately  long,  well  rounded, 
marked  by  incised  spiral  lines  which  are  of  equal  strength  and  spac- 
ing. Aperture  irregular,  decidedly  effuse  at  the  junction  of  the  outer 
and  basal  lip;  slightly  channeled  anteriorly;  posterior  angle  acute; 
outer  lip  thin  at  the  edge,*  thick  within.  Inner  lip  short,  thick, 
slightly  curved,  reflected  over  and  appressed  to  the  somewhat  atten- 
uated base;  parietal  wall  covered  with  a  thick  callus,  which  renders 
the  peritreme  complete. 

The  type,  Cat.  268742,  U.S.N.M.,  was  collected  by  the  United  States 
Bureau  of  Fisheries  steamer  Albatross^  in  shallow  water  in  San  Bar- 
tolome  Bay,  Lower  California.  It  has  4^  postnuclear  whorls  and 
measures — ^length,  4.2  mm. ;  diameter,  1.9  mm. 

ALVANIA  KTSKAENSIS.  new  ipMlaa. 

Plate  46,  flg.  6. 
Shell  elongate  ovate,  pale  brownish  yellow.  Nuclear  whorls  one 
and  one-half,  well  rounded,  marked  by  very  slender  spiral  striations 
and  exceedingly  fine  incremental  lines.  Postnuclear  whorls  strongly 
rounded,  weakly  shouldered  at  the  summit,  marked  by  slender  axial 
riblets  which  are  somewhat  sinuous  and  slightly  retractively  slanting, 
^f  these  ribs  24  occur  upon  the  first,  26  upon  the  second,  and  40  upon 
the  penultimate  turn ;  these  are  about  one-third  as  wide  as  the  spaces 
that  separate  them.  In  addition  to  the  axial  sculpture,  the  whorls 
are  marked  by  four  spiral  cords,  of  which  the  first,  which  is  about  as 
far  from  the  summit  as  it  is  distant  from  the  second,  is  very  weak 
on  the  first  two  whorls,  but  on  the  last  assumes  almost  the  strength 
of  the  other  three  cords.  The  other  three  cords  are  of  equal  strength 
and  spacing.  The  junction  of  the  axial  ribs  and  the  spiral  cords, 
which  are  a  little  stronger  than  the  ribs,  form  weak  nodules,  while 
the  spaces  inclosed  between  them  appear  as  well  impressed,  squarish 
pits.  In  addition  to  this  sculpture,  the  entire  surface  is  marked  by 
very  fine  incremental  lines  and  numerous  miscroscopic  spiral  stria- 
tions, the  two  lending  it  a  cloth-like  texture.  Suture  strongly  con- 
stricted. On  the  last  whorl  the  first  basal  keel  makes  its  appear- 
ance above  the  summit  of  the  succeeding  turn.  Periphery  of  the 
last  whorl  marked  by  a  spiral  sulcus  about  as  wide  as  those  separat- 
ing the  cords  on  the  spire.    Base  well  rounded,  marked  by  seven  equal 
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and  equally  spaced  low,  well-rounded  spiral  cords,  which  are  a  little 
wider  than  the  spaces  that  separate  them.  Aperture  subcircular; 
posterior  angle  obtuse;  outer  lip  strongly  curved,  rendered  somewhat 
sinuous  by  the  external  sculpture ;  inner  lip  strongly  curved ;  parietal 
wall  covered  by  a  thick  callus  which  renders  the  peritreme  almost 
complete. 

The  type  and  three  specimens  of  this  species,  Cat.  No.  271407, 
U.S.N.M.,  were  collected  by  Dr.  William  H.  Dall  in  shallow  water 
at  Kyska  Harbor,  Aleutian  Islands,  Alaska.  The  type  has  8J  post- 
nuclear  whorls  and  measures — ^length,  2.5  mm. ;  diameter,  1.2  nmi. 

ALVANIA  DINOBA,  bcw  ipMlaa. 

^  Plate  46,  fig.  6. 

Shell  small,  elongate  ovate,  yellowish  wjiite.  Nuclear  whorls  two, 
strongly  rounded,  smooth.  Postnuclear  whorls  strongly  rounded, 
almost  appressed  at  the  siunmit  and  moderately  constricted  at  the 
suture,  marked  by  7  very  low,  flattened  spiral  cords  between  the 
sutures,  which  are  separated  by  a  shallow  impressed  line.  The  axial 
sculpture  consists  of  numerous  very  slender  threads  which  are  almost 
vertical.  Suture  strongly  constricted.  Periphery  of  the  last  whorl 
somewhat  inflated,  well  rounded,  base  moderately  long,  slightly  at- 
tenuated anteriorly,  marked  by  6  low,  ill-defined  rounded  spiral  cords, 
which,  like  those  on  the  spire,  are  separated  by  mere  impressed  lines. 
The  axial  ribs  also  continue  over  the  base.  Aperture  broadly  oval, 
decidedly  effuse  at  the  junction  of  the  basal  and  the  outer  lip ;  poste- 
rior angle  obtuse;  outer  lip  thick  within,  thin  at  the  edge,  evenly 
curved  from  the  posterior  angle  to  its  junction  with  the  inner  lip; 
inner  lip  decidedly  curved,  somewhat  reflected  and  appressed  to  the 
base;  parietal  wall  covered  by  a  tliick  callus,  which  practically  ren- 
ders the  peritreme  complete. 

The  type,  Cat.  No.  268730,  U.S.N.M.,  and  three  additional  speci- 
mens of  this  species,  were  collected  by  Mr#  Willis  at  Forrester  Island, 
Alaska.  The  type  has  a  little  more  than  3  postnuclear  whorls  and 
measures — ^length,  2  nmi.;  diameter,  1  nmi. 

This  is  a  very  small  species  with  very  feeble  sculpture. 

In  addition  to  these  new  species  of  Alva/niay  we  have  seen  the  addi- 
tional specimens  listed  under  the  species  mentioned  below  since  the 
publication  of  my  little  monograph  on  The  Eecent  and  Fossil  Mol- 
lusks  of  the  Genus  Alvania  from  the  West  Coast  of  America.^ 

It  may  be  well  to  mention  here  that  recent  studies  in  the  classifi- 
cation of  the  group  will  make  it  necessary  to  redistribute  the  mem- 
bers which  we  have  brought  together  xmder  the  g-enus  Alvdma  among 
several  groups.  I  refrain  from  doing  this  at  this  time,  because  I 
wish  first  to  examine  the  type-species  of  all  the  supraspecific  groups 
before  giving  a  final  opinion. 

iProc.  U.  S.  Nat.  Mas.,  vol.  41,  pp.  838-862,  pis.  29-82. 
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ALVANIA  COSMIA  BartMh. 

Five  specimens,  Cat  No.  271497,  XJ.S.N.M.,  from  Todos  Santos 
Bay,  California. 

ALVANIA  ACUnURATA  Carprator. 

Five  specimens,  Cat.  No.  268741,  U.S.N.M.,  from  San  Diego,  Cali- 
fornia. 

ALVANIA  AEQUISCULPTA  Keep. 

Eleven  speciments.  Cat.  No.  253089,  XJ.S.N.M.,  from  Pacific 
Beach,  California. 

ALVANIA  COMPACTA  Carpenter. 

Two  specimens,  Cat.  No.  271002,  XJ.S.N.M.,  from  Netarts  Bay, 
Oregon.  Fifteen  specimens.  Cat.  No.  268743,  XJ.S.N.M.,  from  Yaku- 
tat  Bay,  Alaska. 

Of  Rkaoina  we  have  seen  additional  specimens  of  the  following 
five  species : 

RISSOINA  KEXSETST  Dall  and  Bartsch. 

One  specimen,  Cat.  No.  271651,  XJ.S.N.M.,  from  San  Diego,  Cali- 
fornia. 

RISSOINA  HISTIA  Bartach. 

One  specimen.  Cat.  No.  211678,  XJ.S.N.M.,  from  La  Paz,  Gulf 
of  California. 

RISSOINA  DALLI  Bartsch. 

One  specimen,  Cat.  No.  268737,  XJ.S.N.M.,  from  San  Pedro, 
California. 

RISSOINA  NEREINA  Bartech. 

One  specimen,  Cat.  No.  268643,  XJ.S.N.M.,  from  San  Bartolome 
Bay,  Lower  California. 

One  specimen.  Cat.  No.  267735,  XJ.S.N.M.,  from  Santa  Maria  Bay, 
Lower  California. 
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EXPLANATION  OF  PLATES. 

Plate  42. 

Fia.    1.  Pyramidella  (PJiarcidella)  tnagdalcnensis,  new  species. 
2.  Turbonilla  (Pyrgolampros)  franciacana,  new  species. 
8.  Pyramidellida  (Longchaeus)  cooperi  Anderson  and  Martin. 

4.  TurbonUla  { Strict urbonilla)  rcdotidocnais,  new  species. 

5.  Odostomia  (Evalea)  pleioregana,  new  species. 

6.  TurbonUla  (Pyrgiscua)  iata,  new  i^)ecies 

7.  TurbotUUa  (Pyrgiacus)  cortezi,  new  species. 

8.  TurbonUla  (StrioturbonUla)  barkleyenHa,  new  species. 

9.  TurbonUla  {Mormula)  sebastiani,  new  species. 
10.  TurbonUla  (Pyrgiscus)  dora,  new  species. 

Plate  48. 

Fig.    1.  TurbonUla  {Pyrgiacus)  lamna,  new  species. 

2.  Odostomia  (Evalea)  orfordensis,  new  species. 

3.  TurbonUla  (Mormula)  viacainoi^  new  species. 

4.  Turbonilla  (Pyrgiscus)  ulloa,  new  species. 

5.  TurbonUla  (Ugartea)  juani,  new  species. 

6.  Odostomia  (Evalea)  uAlletti,  new  species. 

7.  Turbonilla  (Pyrgolampros)  hannibali,  new  species. 

8.  TurbonUla  (StrioturbonUla)  schmittiy  new  species. 

Plate  44. 

Fio.    1.  Turbonilla  (StrioturbonUla)  montezuma,  new  species. 

2.  Turbonilla  (StrioturbonUla)  aantamariana,  new  species. 

3.  TurbonUla  (StrioturbonUla)  doredona,  new  species. 

4.  Turbonilla  (Pyrgolamproa)  pugetenaia^  new  species. 

5.  Turbonilla  (Pyrgiaculua)  guilleni,  new  species. 

6.  Turbonilla  (Pyrgiacua)  eva,  new  species. 

7.  Turbonilla  (Pyrgolamproa)  treniperi,  new  species. 

8.  TurbonUla  (Pyrgolampros)  hemphUli,  new  species. 

9.  TurbonUla  (StrioturbonUla)  barkleyenaia,  new  species. 

10.  TurbonUla  (Pyrgiacua)  ina,  new  species. 

11.  TurbonUla  (StrioturbonUla)  canadenaia,  new  species. 

Plate  45. 

Fig.    1.  Turbonilla  (Cingulina)  urdencta,  new  speciea 

2.  Turbonilla  (Pyrgiacua)   baegcrtiy  new  species. 

3.  TurbonUla  (Pyrgiacua)  cabrilloi,  new  species. 

4.  TurbonUla  (Pyrgiacua)  tecalco^  new  species. 

6.  Turbonilla  (Pyrgiacua)  bartolomenais,  new  species. 

6.  Odoatomia  (Evalea)  pleioregona,  new  species. 

7.  Odoatomia  (Evalea)  franciacana,  new  species. 

8.  TurbonUla  (Pyrgiacua).  coraoenaia,  new  species. 

9.  TurbonUla  (Pyrgiacua)  mariana,  new  species. 

10.  Turbonilla  (Pyrgiacua)  ahncjascnaia,  new  species. 

11.  Turbonilla  (Pyrgiacua)  lazaroensis,  new  species. 

12.  TurbonUla  (Pyrgiacua)  cortczi,  new  species. 
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Plate  46. 

Fig.    1.  OdoBtomia  (ChryacUlida)  santamariensis,  new  species. 
2.  CerithiopiiB  iCerithiopais)  Helena,  new  species. 
8.  Odostamia  (ChrysaUida)  taravali,  new  species. 

4.  Alvania  hariolomenais,  new  species. 

5.  Alvania  dinora,  new  species. 

6.  Alvania  kyakaensis,  new  species. 

7.  Odostomia  (Evalea)  valeroi,  new  species. 

8.  Odoatomia  {Odoatomia)  orcutti,  new  species. 

9.  Cerithiopsia  (Cerithiopsis)  cJiarlottenHs,  new  species. 

10.  Cerithiopsia  {Cerithiopsis)  bakeri,  new  species. 

11.  Cerithiopais  (Cerithiopsis)  cfiarlottenaia,  new  species. 

12.  Cerithiopsis  (Cerithiopsis)  grippi,  new  species. 

Plate  47. 

Fig.    1.  Bittium  serra,  new  species. 
2.  Bittium  ch^llisae,  new  species. 
8.  Bittium  saniamariensiSf  new  species. 

4.  Bittium  sanjuanensis,  new  species. 

5.  Bittium  bartolomensis,  new  species. 

6.  Bittium  cJuiUisae,  new  species. 
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dlgltatus 246 

mordax 246 

pectinatus 246 

Dissosteira  Carolina 201,217 

Distyla  spinifera 477 

Diurella  brachyura 477 

tenuior 477 

tigris •  477 

weberi 477 

Doru  aculeatum 202, 206 

Dragonflies  of  central  California  and  Nevada, 

notes  on  the  life  history  and  ecology  of  the .  483 

Drepanacanthus  gemmatus 263 

Duck,  male  ruddy,  on  certain  secondary 
sexual  characters  in  the,  Erismatura  Jamai- 

censis  (Omelin) 479 

Earthworms,  North  American,  of  the  family 
Lumbricidae  in  the  collections  of  the  United 

States  National  Museum 157 

Eastman,  Charles  R .  Fossil  fishes  in  the  col- 
lection of  the  United  States  National  Mu- 
seum   235 


Edestus  heinrichL 209 

Eisenia  caroUnensis. 164 

foetlda 165 

lOnnbergL 164 

rosea 165 

veneta,  var.  hortensis 166 

EisenJella  tetraedra. 161 

hercynia 162 

neapolltana 162 

nlnnlL 162 

papa. 168 

ElooJehthys  hypsilepis 274 

peltigeros 274 

hypsllepis 274 

perpeimatus 275 

Emballonura  mootioola 457,458,450,400 

Enallagmaanna 616,621 

calverU 604,609,612,621,638 

carunoulatom 604, 

506,  597,  509,  600,601,  602,  603,605, 
606, 608, 609,  610,  612,  618, 619, 620, 
622,  623,  624,  625,  627,  620,  631 

dvfle 480 

dausum 619,622 

cyathigemm..  562,594,506,507,509,600, 
603,605,608,612,613,615,629,630,633 

praevarum 504,696,507 

Enoentrum  foils 474 

Enooptolophus  sordidus 201, 215 

Enterion  caliginosum 166 

Oftstaneum 179 

fetidum 165 

herculeum 180 

octaedrum 168 

roseum 165 

terrestre 167 

tetraedrum 161 

Eosphora  najas 474 

Epimys  fremens  fremens 451 

Epiphanes  senta. 474 

Erismacanthus  formosus 265 

maoooyanns 265 

Erismatura  Jamaioensis  (Omelin)  on  certain 
secondary  sexual  characters  In 

the  male  ruddy  duck 479 

australis 482 

fermginea 482 

Jamaioensis 479 

leuoooephala 482 

vittata 482 

Eritettix  simplex 203 

Erpetogomphus  oomposltus . . .  603, 618, 620, 624, 62S 

Ery  dna  baker! 409 

baUiana 409 

catalhiae 409 

chaoei 409 

ooronata 409 

santarosae 410 

Ervllla  califomlca 414 

ErythemissimpUcollis 595,597,600,601,602, 

604,607,623,624,626,628,631 

Euchlanis  defiexa 475 

dilatata 475 

lyra 475 

plicata 475 

pyrlformls 475 

triquetra 475 

Eadynamys  honorata 184 
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EuUmelladillwI. «3»,W0 

sabbtaiUL 030 

ochsnexi •» 

Eimioe  (Leodioe)  dabiA. 427 

sicilieiisis 427 

Exoprosopa  fMcipamis. 141 

FlUnla  longlseta 477 

Fiaber,  Walt«r  K.   Trophodiscns,  a  new  sea 

star  from  Kamchatka. 367 

Fishes,  fossU ,  in  the  coUectkm  of  the  United 

States  National  If  osenm 235 

Florissant,  Cotorado,  new  species  of  fossil  bee- 
tles from. 463 

nosoularia  coronetta 477 

comata. 477 

omata 477 

rlngens 477 

Fossil  beetles  lh>m  Florissant,  Colorado,  new 

species  of 463 

FossU  fishes  in  the  ooUection  of  the  United 

States  National  Mttseum 335 

Fox,  Henry.    Field  notes  on  Virginia  orthop< 

tera 1» 

Fregata  minor  minor 185 

ChUeopteras  saturatos 450 

tnancus. 457 

Callus  varius 187 

Oarmannia  spongicola 423 

Garter  snake  inhabiting  the  San  Frandsoo 
Peninsula,   the   variation   exhibited   by 

Thamnophis  ordinoldes 345 

Oeopelia  striata. 184 

Gepynira  oonoentrlca 200 

Oidley,  James  WilUams.    Notice  of  a  new 
Paleocene  mammal,  a  possible  relative  of 

the  Titanotheres 431 

Olycymerisoorteziana 402 

migueliana 402 

Qoby,  a  new,  Oarmannia  spongicola,  lh>m 

North  Carolina 423 

CKunphos  donneri 562,574 

intricatus 550,554,570,622,624 

olivaceos. 554,606,625,630 

nevadensis....  570,622,623,624 

var.  nevadensis 557 

sobrinos 641, 

558,562,572,504,506,500,603,605 

OrMJolaJavensisbaweana 105 

Javensis 106 

Oryllus  assimilis 233 

Halcyon  sanctus 180 

senegalensis 180 

Harpacanthus  flmbrifttus 266 

proctmibens 266 

HariNilas  maooratus 405 

redivivus 463,465 

alomaeformis 463,464 

Helodrilus 161 

( Allolobophora)  caliglnosus. 166 

f.typica  166 
f.  trape* 

soides  166 

chloroticus 167 

longus 167 

beddardl 173,174 

(Bimastus)  beddardi 173 

constrictos 176 
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HelodrOns  (Bimastos)  giesetori  forma  typica.     171 
var.  hempeU.     173 

longidncttis 174 

patustris. 160 

parvus 173 

tenuis 176 

tumidus 170 

setekl 175 

caUglnosus  trapesoides. 167 

castaneos. 180 

ooostrlctos 176,177 

(Deodrobaeoa)  octaedms. 168 

mbidus,  var.  sab- 

rlconda. 168 

sabrabtoandas ...     168 

(Biscnia)oarottneDsi8. 164 

foetidos 165 

lonnbefgL 164 

roseos 165 

venetuSyVar.hortensis..      160 
(BisenieUa)  tetraedrus,  forma  her- 

cynia. 162 

tetraedrus,  forma,  ty- 
pica.      161 

giflselerl 173 

hempU. 171,173 

typica 173 

loogicinctas 174 

longus. 167 

ncr^egioos. 177 

ootaedrus. 168 

pahistrls. 160 

parvus 173,174 

subruUoundus 160 

tomls 170,177,178 

tetraedrus 163,171 

forma  hercynia 161,163 

neapditana 163 

ninniL 163 

typica. 161 

tnmldus. 171,173 

venetus  hortensis 166 

welchi 174,175 

seteki 175,176,178 

Hemigalus  minor 460 

Heriades  prisons 388 

Hetaerina  amecicana. 506, 

507, 601, 603, 604, 606, 607, 627, 620 

Heteracanthus  poUtus 245 

uddeni 245 

Hlpidscus  rugosus 202, 203, 21 6 

Hipposideros  larvatus 468 

sp 458,450,460 

Holonema  mgosa 240 

Homolopsis  depressa 380 

edwardsU 380 

Japonica. 380 

punctata 388 

richardsont 880 

transiens 380 

Homorooor3ri)hus  malivolans 227 

Hymenoptera,  Nearctic,  monograph  of  the, 

of  the  genus  Braoon 306 

Hyponeura  lugens 506, 605, 630 

Ichneumon  deserter 307 

Insects,  Tertiary,  new 873 

Ischnoptera,  species - .     206 
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locnmla fi06,6M,6O«, 

509,600,001,005,  608,  610,612,617,618, 
619,620,622,«23,62S,637,6»,630,  633 

demorsa 622 

denticollis. 496 

•rratlca 594,632 

perparra. 505, 

594,506,599,600,601,602,603,606, 
606,608,610,612,620,627,630,631 

pmnllo 496 

Iidiypt^ras  etogMM. 282 

modMtqi 282 

JaTm8«s,birdi  of  Bawean  Island. 183 

Eamcfaatka,  Tropbodiscttt,  a  new  sea  star 

from 367 

Kennedy,  Clarence  Hamiltoo.  Notes  on  the 
life  history  and  ecology  of  the  dragonflles 
(Odonata)  of  central  California  and  Nevada.     483 

KerateUaoochlearis. 475 

qoadrata 475 

KeHroula  engana. 460 

Lanthos  alblstylus 581 

Larlsons  ohscarns 460 

roetratns 459 

Leoanearcula 475 

aspasia 476 

ccurioomis 476 

honnjn^tmi 476 

luna -* 476 

Ledaamiata. 395 

commutata 396 

constellata. 895 

flasoona. 397 

IboML 396 

gomphoidea 396 

hamata. 397 

liogona 396 

navisa 395 

ozia 395 

phwwTcIa 397 

radiate 396 

spargana. 397 

Leorhionis 445 

Leodice  cariboea. 427 

dubla 427 

Lepadella  acuminate 476 

patella 476 

rhomboides 476 

triptera 477 

Lepidotaswalcotti 288 

L^ytycfaaster  anomalns 867,371 

arcticus. 371 

kergndwwgwia. 370 

padflcos 371 

propinquus 367,371 

Leptysma  marglnioollis 202,218 

Lestes  congener. 693,601,604, 

606, 609, 611, 613, 615, 616, 617, 620, 621, 630 

di^unctus 503,609,611,615,633 

species 698 

Stoltus 486,594,602,632 

imcatus 607,611,613,615,616,633 

tmgaicnlatus 504,621 

Leodsous  tnmerl. 292 

Leooorrhinagladalis 611,613,616,617,635 

Ubellula  Comanche 603 

composite 632 


Libenala  forensis 596, 

600,601,602,604,607,617,620,622,630 

nodisUcta. 6O4,608»683,63O 

polchella 595, 

604,606,610,612, 618, 621,623,626»6a0,«84 
quadrimaculata..  610,613,614,615,616,634 

■atnrata. 595,597,600,601,608, 

604,605.607,608, 626»  627,688^630, 631.634 

Limatula  attenuate 404 

Limopsis  akntanlca 403 

skenia 402 

Llthophaga  attenuate... 406 

Lophocharis  oxystemco 477 

Los  Angeles,  California,  rotatoria  of,  with  dfr- 

scription  of  a  new  sixties 473 

Lambricidae,  North  American  earthworms  of 
the  lamlly,  hi  the  coUectioos  of  the  United 

Stetes  National  Museum 157 

Lumbriousagrioola. 180 

americanus 180 

castaneos 179 

festivus 180 

herculeus uo 

purpureus 1T9 

riparius. 167 

.    rubellus 179 

terrestris. 180 

var.lacteus 178 

trapezoldes 160 

Lyon,  Ifarcus  Ward,  Jr.  Mammals  collected 
by  Dr.  W.  L.  Abbott  an  the  chain  of  islaads 
lying  off  the  western  coast  of  Sumatxa,  with 
descriptions  of  twenty-«ight  new  species 

and  subspecies 437 

Macacus  cynomolgus 452 

fuscus 453 

Maoomabrote 413 

var.lipara 4M 

carlottensis 414 

inflatula. 414 

'  inquinate 414 

quadrana 414 

trunoaria 414 

Maoroohaetus  ooUinsU ,.  477 

^H^fyrftglmwrm  mlnimtm  minimfi*! 458 

Macromia  magnifica •507, 

599,603,605,606,622,623,626,629 

Maerophya  pervetusta. 383 

MaotreUaclisia 415 

exolete 415 

Malachius  immurus 463,468 

Malacocincla  abbotti  baweana 194 

buttikoferi 194 

Malletia  (MtaiormaUetia)  talama 400 

(Neilo)  flora 400 

Mammal,  a  newPaleooene ,  a  possible  relative 

of  the  Titanotheres 431 

yammftia  oolleotcd  by  Dr.  W.  L.  Abbott  from 
islands  off  Sumatra,  with  descriptions  of 
twenty-eight  new  species  and  subspecies. . .     487 

Manisjavanlca 468,460 

Megadermaslaiae. 439,440,457 

niasense. 440,441,468 

Biumatis 439,440,457 

spasma 430 

trIfoUum 439,440,441 

Metanellagabbiana 639 
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Mdanoplusatlantis 202,203,213,214,221 

blvitattus 201,202,203,223 

fcmoratus 223 

celatas 201,203,220 

oanfusus 201,202,203,228 

devius 201,221 

femuMnbrum 201,202,214,222 

gracilis 201,221 

keeled 202,223 

luridus 201,202,223 

scudderi. 202,220 

walshli 201,221 

HoUoerta  ringens 477 

Melieiia  atavina 379 

obscuricomis 379 

ochrioomJs 379 

Henniria  intertexta 208 

Merrill,  George  P.    A  new  find  of  meteoric 
stones  near  Plainyiew,  Hale  County,  Texfis.     419 

Mesomyites  concinnus 377 

Meteorites,  a  new  find  of,  from  Plalnview, 

HaleCounty,  Texas 419 

Metopidia  oxystemon 477 

Microbembex  aurata. 121 

hlrsuta. 122 

monodoQta 119,134,141 

Mlcrocentrum  laurtfolium 226 

retinerve 226 

MIcrotarsus  atrioeps  abbotti 193 

atriceps 193 

chrysophonis 194 

hyperemnus 194 

baweanus 192 

chalcooephalus 192 

baweanus 192 

Milneria  kelseyi 408 

Miodontiscus  meridlonalis 408 

prolongatus 408 

Miogryllus  verticalis 233 

Mioplosus  labraooides 294 

Modiolus  (Polltiis)  var,  pallldulus 404 

Mollusks,  new  species  of  marine  bivalve,  from 
the  northwest  coast  of  America  in 
the  colleotian  of  the  United  States 

National  Museimi 393 

West  American  marine,  descrip- 

tionsofnew 637 

McBiedula  Carolina 20 

denverensis 25 

emarginata 38 

exigua 50 

femorata 53 

fonnosa 21,27 

fnffrnr^ia 25 

mamillata 38,46 

melampous 43 

minutula 40 

nigrifrons 119 

obliqua 12 

parata 64 

pictifrons 25 

plana 32 

pulchella 40 

lyulla. 62 

quadiifasciata 65,67 

salleL 65 

65008°— Proc.N.M.vol.  52—17 44 
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Monednla  scitula 46 

serrata 31 

signata 18 

speciosa 27,41 

tenuioomis 36 

usitata. 32,62 

ventralis 62, 71 

villosa 45 

Mongoma  cniciiiereUa 373 

fraglllima 37# 

niveitarsis 374 

pallida 374 

Monosty  la  bioomis 476- 

bulla 47» 

dosterooerca 476 

comuta 476 

hamata 476 

lunaris 475 

quadridentata 476 

stenroosi 476 

Morrison,  Harold.  Monograph  of  the  Ncarctlc 
hymenoptera  of  the  genus  Bracon  Fabridus.     305 

MotaoiUa  flammea 1 98 

Munia  punctulata  nisoria. 184 

Mus  tremens 450 

lingensis 449 

Mnsculus  laevigatus 405 

niger,  var.  obcsus 405 

protractus 405 

ollvaceus 405 

My  cterops  orcinatus 270 

Myers,  Frank  J.    Rotatoria  of  Los  Angeles, 
California,  and  vicinity,  with  descriptions 

ofanewspedes 473 

Mylostoma 250 

terrelli 251 

varlabfle 250 

Myonera  tlllamookensis 407 

Myotisabbotti 441,442,460 

murioola 441,442 

niasensis 441, 442 

Mytilina  mucronata 47S 

ventraUs 475 

Nemobius  fasdatus 233 

maculatus 234 

Neocoooephalos  ensiger 201,226- 

exiliscanorus 202,226 

lyristes 202,226 

melanorhinns 202,226 

palustris. 202,227 

retusus 202,227 

robustus 202,227 

crepitans 227 

triops 202,227 

Neotettix  fcmoratus 207 

Nevada  and  central  California,  notes  on  the 
life  history  and  ecology  of  the  diagonflies  of.     483 

Nomonyx  dominicus 482 

North  Carolina,  a  new  goby,  Oarmannia  spon- 

gioola,from 423 

Notagogus  deooratus 287 

inimontis 287 

minutus 287 

Noteus  quadricomis 475 

Notholca  striata 475 

Notogoneus  osculus 280 
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Notommata  oerberus 474 

pachyura 474 

tripus 474 

Nuoula  cardara 394 

darella 394 

linkL 394 

petrida 396 

quiiica 394 

Oberliolser,  Harry  C,  The  birds  of  Baw^an 

Island,  Java  8«a. 183 

Ooec^y  Ua  atavina 382 

Ootogomphus  specularls 516, 

574,594,596,508,099,605,608,680,032 

Octolasltim  lacteum 178 

Odooata  of  central  CaUfoniia  and  Nevada, 
notes  on  the  life  history  and  ecology  of  the.     488 

Odostomia  (Chrysallida)  santamailensfs 664 

taravaU 663 

(Evalea)  andersoni 667 

frandscana. 665 

orfordensis 667 

pleioregona 666 

stephensl 6^7 

vafensi 667 

valerol 665 

wlUettl 666 

(Odostomia)  orcutti 667 

st^ensi 667 

Oecanthus  angiistipennis 334 

latipennis 234 

nigricomis 234 

quadripunctatus 234 

Oedstet  orjrstaUiiiua. 477 

mudoola 477 

umbella 477 

velatus 477 

Oidemla  ftisoa 482 

nigra 479,482 

Ophlogomphos  arlsonlcus 638 

bison 625, 

540, 547, 505, 598, 608, 606, 631, 632 

morrisoni 630, 

634>  635, 548, 562, 612, 614, 617, 633 

nevadensls 586, 

540,618,620,623,633 

ocddeotis 541,643,547 

oallfomicas 543, 

547,601,603,606,608 

sevems 531,548 

montanos 530,533 

Ops  glaberrima 880 

Oraoanthus  millerl 368 

rectus 368 

teiangnlaris 368 

vetustos 367,388 

Orchelimam  agile 902,228 

oonniYmntn 202,230 

fldidnlam 302,230 

glaberrimam 202,228 

laticauda 302,239 

minor 302,229 

superbum 302,230 

vnlgare 229 

Orocharis  saltator 302,234 

OrphuleUa  olivaoea. 202,210 

pelinda 302,210,213 

speciosa. 210 


Orthoptera,  field  notes  on  Virginia 199 

Orthotomos  dnercaeus 184 

Pachydiidax  longipennis 595, 

602,604,628,630,631,638 

Palaeaspls  amotoma 239 

bltnmoata 239 

eUipUca 239 

Palaeonisous  antiquns 273 

retioalatus 273 

Palaeophidithys  parvulus 273 

Panama,  a  new  species  of  polyrhaetotis  anne- 
lid from,  with  notes  on  an  Hawaiian  form .      427 

Pandeleteinus  nadus 463, 470 

submetallicus 471 

Panomya  arctioa,  var.  turgida 416 

beringiana 416 

Pantala  hymenaea. 628 

Paradozurus  hermaphroditus 442 

engantis 442 

parvus...  442,443,457 

lignioolor 460 

Parafundulus  nevadensls 291 

Pardalophora  apiculata 9(»,  202, 203, 215 

phoeniooptera 202,203,215 

Parker,  John  Beroard.   A  revision  of  the  Bem> 
bidne  wasps  of  America  north  of  Mexico. . .        1 

Paroxya  davuUger 202, 203, 224 

Pedaliamira. 477 

Pedalion  mirum 477 

Pelecanus  minor 185 

Peltacanthus(?)occidentalis 261 

Petaurista  batuana  batuana 459 

Phasianus  varlus 187 

Pholadideasagitta 417 

Phyllodooe  panamensis 428 

Physonemus  adnaciformls 363 

anoeps 263 

arcuatus 263,264 

asper 363 

bacuUibnnis 263 

gemmatus 268 

gigW 263 

hamus^tooatflrios 263 

miiabOls 363 

necis 363 

pandatus 363 

stellatus 263 

Pfpistrellns  maorotis 460 

Pitheousagnatus 458 

fssdcularis 452,459 

fusous  fosous 457 

lasiae 453,457 

mansalarls 452,458 

pagensis 460 

phaeura. 458 

Plainview,  Hale  County,  Texas,  a  new  find  of 

meteoric  stones  near 419 

Plathemis  lydia 695,597, 

600, 601, 608, 604, 607, 606, 610, 636, 628,  G30, 634 

subomata 623,633 

Platyias  quadrioomis 475 

Platynus  insoolptipennis 463 

tartareus 464 

Platysomus  ciroularis 276 

laoovianus *\ 276 

orbicularis 276 

pahnaris 276 
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Plecia  ezplaziata 376 

fulviooUis 375 

winchesteri 375 

woodruffi 376 

rieurotrocba  daphnicola 473,478 

petromyzon 474 

sigmoidea 478 

Plioplarchus  septemspinosus 295 

sexspinosus 295 

whitei 295 

Ploecus  manyar 184 

Podabrus  cupesoides 463, 467 

Polyarthra  platyptera 477 

trigla 477 

Polycnemidium  pustulosiim 387 

Polyrhizodus  concavus 257 

grandis 257 

Priscacara  cypha 296 

dartonae 296 

Hops 296 

oxyprion 296 

pealei 296 

serrata 296 

testudinaria 296 

Proalcs  daphnicola 474, 478 

decipions 474 

Progomphus  borealis 524, 527, 596, 605, 630 

obscurus 525, 527 

Prolepkiotus  gallineki 279 

Protocardla  paziana 412 

Protoscfnls 380 

perparvua 380 

Protothaca  staminea,  var.  spatiosa 413 

Psammodus  glyptus 258 

plenus 258 

springer! 258 

Psaminosteus 241 

imperfectus 242 

paradoxus 241,242 

taylorl 239,241 

Psephidla  brmmea 413 

Psophodus  legrandensls 259 

Pseudamusium  bistriatum 404 

inoongruum 403 

Pseudopj^hlna  myaciformJs 412 

Pslnldla  fenestralis 202,217 

Pterla  viridizona 403 

Pterodina  patina 477 

Pteropus  hypomelanus  enganiis 460 

modigliani 460 

niadicus ; 458 

vampyrus  malaocensis 460 

Ptlloeercus  lowii  continentis 459 

Ptygura  crystalUna 477 

longipes 477 

mucicola 477 

velata 477 

Pyononotus  plumosus 191 

plumosus 191 

P  ygathrlx  betnana 459 

potenzianl 460 

Pyramidella  (Longchaeus)  oooperi 637 

mazatlanlca 639 

pacld 638 

(Pbarddella)  magdalcncnsis 638 

(Symola)  dlllerl 640 

ochsnerl 639 

RadclifTe,  Lewis.    Deecription  of  a  new  goby 
GarmannJa  8p<»igicoIa,  from  North  Caro> 

lina 423 
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Rathbun,  Mary  J.    New  species  of  South 

Dakota  cretaceoos  crabs 385 

Rattiilus  longiseta 477 

scipio 477 

Rattus  balmasus 417, 44S,  459 

barussanus 458 

batus 458, 459 

catellifer 458 

concolor  concolor 458 

domitor 458 

enganus 460 

flrmus 448 

fremens  fremens 452 

mansalari-s 450, 452, 458 

tuancus 452,458 

llngensis 449,450 

antucus 449, 458 

banacus 449,457,459 

mabalus 449, 459 

pinacus 450 

higens 460 

maerens 458 

459 

459 

neglectus 460 

pagensis 460 

pinatos 448, 459 

potens 458 

sinaalurensis  babi 447 

simaliirensis 446,457 

soocatus 460 

valens 45? 

vocifcrans  tapanulius 451 

Ratufa  bala©  balac 45ft 

masae 459 

plniensis 459 

nigroscens 458 

palliata 445 

batuana 445,446,459 

laenata 446,468 

Rhadinichthys  deani 273 
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